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Agency: Commerce, Community and Economic Development
Grants to Named Recipients (AS 37.05.316)
Grant Recipient: Tok Community Umbrella Corporation

Project Title:

Tok Community Umbrella Corporation - Upper Tanana
Valley Wood Chipper Project

State Funding Requested: $ 500,000 House District: 6 - C
Future Funding May Be Requested

Brief Project Description:

[Request is to start phase one of the project by purchasing a wood chipper.

Funding Plan:

Total Cost of Project: $7,260,000
Funding Secured Other Pending Requests Anticipated Future Need
Amount FY Amount FY Amount FY

There is no other funding needed

Detailed Project Description and Justification:

The goal of this project is to provide local communities with low cost heating and electrical energy derived from the carbon
neutral by-products of area hazardous fuels reduction treatments. This coversion of waste to energy will benefit
communities by:

1. Reducing the expenxe and complexity of fuels reduction treatments, leading to greater productivity, more rapid risk
mitigation, and reduced chance of spruce bark beetle infestation.

2. Reducing dependence on expensice fossil fuels, which in the long run will reduce local heating fuel and electricity
expenses, and will cut net carbon emissions.

3. Developing the basis for a local industry that will provide employment as well as a measure of self-sufficiency that will
reduce dependency on the State for energy assistance.

4. Improving habitat for moose, small mammals, and other wildlife immediately adjacent to communities, contributing to
accessible subsistence hunting and trapping opportunities.

With the purchase of a wood chipper, the project planners expect to be able to start clearing wood and storing the chipped
product for use in heating the Tok School.

Project Timeline:

|Project will begin in September of 2009 and continue until April 2012.

Entity Responsible for the Ongoing Operation and Maintenance of this Project:

|Tok Umbrella Corporation

For use by Co-chair Staff Only:
Page 1

Contact Name: Melanie Herbert
Contact Number: 465-4527

4:19 PM 4/29/2008




Total Project Snapshot Report

FY 2009 Capital Budget
Grant Recipient Contact Information:

TPS Report 49789

Contact Name: Kathy Morgan

Phone Number: (907) 883-4481
Address: PO Box 547 Tok, AK 99780
Email:

Has this project been through a public review process at the local level and is it a community priority? Yes|:| No

Contact Name: Melanie Herbert
Contact Number: 465-4527

Page 2

For use by Co-chair Staff Only:

4:19 PM 4/29/2008




Tok Community Umbrella Corporation
Box 547
Tok, AK 99780-0547

January 10, 2008

Representative Woodie Salmon
State Capitol, Room 114
Juneau, AK 99801-1182

Dear Representative Salmon:

The Tok Community Umbrella Corporation on behalf of the community of Tok and
Tanana Chiefs Conference on behalf of their members are submitting this Capital
Improvement Project (CIP) request. The Upper Tanana Valley Renewable Resources
Initiative is a collection of closely related and inter-dependent projects which will
benefit all residents of the area, including the villages of Tanacross, Dot Lake,
Mentasta, Tetlin, Northway and potentially even Chistochina. All of the Native
villages in the region support this proposal and did a significant part of the work in
putting it together.

Included with this letter are:
Cover Sheet
Community Profile
Contact Information
Summary of proposals
Hazardous Fuel Reduction Project
Wood Chipper Project
Boilers project
Firefighting Access project

This initiative will cost more than the typical CIP, but if all parts of the initiative are
funded, all of our Upper Tanana communities will be at less risk from wildfire as we
turn what is now dangerous wildfire fuel into a resource to heat our schools and
public buildings, save the State money, create economic opportunities, and generate
electricity while we improve the wildlife habitat and access to wildlife for hunting,
trapping and subsistence.

We are also including backup materials and documentation, our community
wildfire plan and letters of support. We will also be sending a large aerial map and
petitions in support of the proposal, but those likely will be in a separate envelope--
we have not yet gotten the petitions rounded up for inclusion in the main packet.

Since this is such a large ticket request which actually benefits many communities
plus the traveling public, we are also going to try to persuade Governor Palin to add
this to her proposed budget. If that happens, we would withdraw our request for a
legislative addition to the budget and just ask that you support the proposal during



the budget process. However, since we have not yet gained an audience with her
and can't be sure of getting the initiative added into the Governor's budget, we are
applying to you now through the CIP process.

It was a real pleasure to meet you at Fast Eddy's; and I thank you, TCC, and the
various villages’ representatives for traveling such a distance and for being so
gracious in inviting my group to attend and giving us the opportunity to speak.
Thank you!

Sincerely,

Kathy organ, President



Capital Improvement Project
Cover Sheet

Upper Tanana Valley Renewable Energy Initiative

The Tok Community Umbrella Corporation on behalf of the community of Tok and the Tanana Chiefs
Conference on behalf of their members throughout the upper Tanana valley are requesting funding of
the Upper Tanana Valley Renewable Energy Initiative. Total cost of the project would be between $7.26
million and $11.26 million, depending on the boiler option chosen.

This renewable energy initiative includes several closely related projects:

Hazardous fuel mitigation, removing trees to reduce the risk to communities from wildfires in
the surrounding spruce forest ($3.76 million)

Wood chipper to take the whole trees (tops, limbs, trunk, & all) and chip it into usable fuel — the
trees are too small diameter to be of value even as cordwood in their natural state ($.5

million)

Access trails for use during the hazardous fuel mitigation, for harvesting trees, and nature
viewing or hunting experiences ($1.5 million)

Boilers to heat the school and public buildings and make use of the chips produced by the
projects above ($1.5 - $5.5 million)

This renewable energy initiative would provide local communities with low-cost heating and electrical
energy derived from the carbon neutral byproducts of area hazardous fuels reduction treatments. This
conversion of waste to energy will benefit communities by:

* Reducing the expense and complexity of fuels reduction treatments, leading to greater
productivity, more rapid risk mitigation, and reduced chance of spruce bark beetle
infestation.

* Reducing dependence on expensive fossil fuels, which in the long run will reduce local
heating fuel and electricity expenses, and will cut net carbon emissions

* Developing the basis for a local industry that will provide employment as well as a
measure of self-sufficiency that will reduce dependency on the State for energy
assistance.

* Improved habitat for moose, small mammals, and other wildlife immediately adjacent to
communities, contributing to accessible subsistence hunting and trapping opportunities.

Attached are the community profile and justification and expanded description and summary of each
phase of the project, along with backup materials describing for each portion of the project.




Contact Information for This Initiative

Kathy Morgan

Tok Community Umbrella Corporation
P.O. Box 547

Tok, Alaska 99780

907-883-4481




Upper Tanana Valley Wood Chipper Project

Executive summary

The State of Alaska, Department of Natural Resources, Division of Forestry, Tok Area
plans to remove thousands of acres of hazardous fuel within the next decade. Much of
this fuel is less than eight inches in diameter and is not marketable. The current plan is to
windrow and burn it. This is an extraordinary waste of our resources at a time when the
technology exists and the need is there for renewable energy.

Using wood chips obtained from hazard fuel reduction projects as a source of renewable
energy has become the preferred method of many agencies in dealing with these two
issues. The Upper Tanana Valley is even more ideally situated to this project due to its
vast quantities of non merchantable forest. A large industrial size wood chipper and
truck can turn our area’s wildfire hazard fuels into a source of renewable energy for many
years. The amount of hazard fuel in the Tok area alone has been indentified as 30,000 —
38,000 acres. Mentasta and Tanacross also have thousands of acres of hazard fuel that
must be removed before a catastrophic wildfire occurs. With a goal of removing 1,000 —
3,000 acres of fuel each year would take decades to remove the hazard fuels in the area.
Many other villages also have hazardous fuels to be removed and the most economic way
of doing it would be to use these resources as a product.

Additional Funding and State Support

TCUC and TCC would purchase the wood chipper and truck within 120 days of receipt
of the necessary funds. This community chipper would then be housed at the Department
of Transportation equipment yard and operated by Division of F orestry firefighters and
the Village of Tanacross. Maintenance and operation of the wood chipper and truck
would be paid from the project code that it worked on. This is the first time this project
has been requested for the Upper Tanana Valley and there are no additional funds for this

project that Tok Community Umbrella Corporation is aware of.

Justification and Priority

We feel that this project should receive the highest priority from our legislatures due to
the renewable energy needs our country and state face. It will save the State of Alaska
and its citizens a considerable amount of money on fuel reduction; create employment,
improve the environment, and reduce our dependency on oil.



Upper Tanana Valley Renewable Energy Initiative

Community Wood Chipper Proposal

The Tok Comunity Umbrella Corporation (TCUC) on behalf of Tok and Tanana Chiefs
Conference (TCC) on behalf of their members are requesting $500,000.00 to purchase a
community wood chipper. This equipment would be used to turn the area’s wildfire
hazard fuels into woodchips that can be used as fuel in wood fired boilers to generate

both heat and electricity.

The State of Alaska, Department of Natural Resources, Division of Forestry, Tok Area
has plans to remove thousands of acres of hazardous fuel within the next decade. Much
of this fuel is less than eight inches in diameter and not marketable which would then be
windrow and burned. They also allow local residents to bring brush from their FireWise
landscaping and tree thinning projects to a gravel pit where firefighters then burn it. This
enormous pile (100°x 50°) of brush is burned, which is repeated several times a year.
This 1s an extraordinary waste of our resources, and contributes the green house gases
and global warming. The technology exists to convert this wasted product into
woodchips that would be used as renewable energy (heating and electricity) for our
schools and communities.

This wood chipper can also be used on road right of way construction in new
subdivisions, recreational trail, and fire lines. Using a chipper would: decrease the cost
of projects; eliminate the need to burn large slash piles and the chance of an escaped fire
decreasing the State’s liability; save the State money on fuel reduction projects, and
produce a marketable product. This piece of equipment would be an economic benefit to
the community by creating employment opportunities, heating and electricity.



Upper Tanana Valley renewable Energy Initiative

Community Profile

The Upper Tanana Valley is home to the villages of Dry Creek, Dot Lake, Mentasta, Northway,
Tanacross, Tetlin, Tok, as well as many residents who live along the Tok Cutoff, Alaska and
Taylor Highways. Many of the nearly 2,500 people who live in the Upper Tanana Valley lead a
subsistence lifestyle and work seasonal jobs. The area’s economy is heavily dependent on
government jobs and assistance especially in the winter, with a high unemployment rate. The
cost of living, heating oil, and electricity in the Upper Tanana Valley are very high compared to
other areas of the state that are on the road system.

This road system is an important transportation hub for people who live in the Forty Mile
Country and traveling in or out of the State. While there is little economy, there are still
residents moving into the area, and as Alaska continues to grow, the highway corridor becomes
more important to all Alaskans. Should something ever happen to interrupt this corridor, even
for a short time, it would have an impact throughout the State. During calendar year 2007,
49,106 vehicles carrying 98,012 passengers entered Alaska at the Alcan Border POE and most
people who entered there also departed through the area. Short term road closures happened in
1990, 1998, and 2004 which impacted the local area businesses. With the possibility of a
pipeline, railroad and fiber optic trunk line to the lower 48, the Upper Tanana Valley could see a
significant increase in infrastructure needs and development in the future.

Average winter snowfall is approximately 36” and mild dry summers make for a semi arid
climate. Large wildfires are common in the Eastern Interior, especially during lightning season
which begins in June and ends in mid July. Urban interface fires have been particularly costly to
the State, most recently the Dot Lake fire in 2005 which destroyed one house while threatening

many others.



Summary of Upper Tanana Valley Renewable Resources Initiative

The Upper Tanana Valley Renewable Energy Initiative is being put forward by community
leaders in order to address several issues important to local residents. Its goal 1s to provide local
communities with low cost heating and electrical energy derived from the carbon neutral by-
products of area hazardous fuels reduction treatments. This conversion of waste to energy will
benefit communities by:

> Reducing the expense and complexity of fuels reduction treatments, leading to greater
productivity, more rapid risk mitigation, and reduced chance of spruce bark beetle
mnfestation.

» Reducing dependence on expensive fossil fuels, which in the long run will reduce local
heating fuel and electricity expenses, and will cut net carbon emissions.

» Developing the basis for a local industry that will provide employment as well as a
measure of self-sufficiency that will reduce dependency on the State for energy
assistance.

= Improving habitat for moose, small mammals, and other wildlife immediately adjacent to
communities, contributing to accessible subsistence hunting and trapping opportunities.

In order to achieve this goal, the Initiative will be accomplished in phases. Phase I, already
underway, will inventory and assess hazard fuels and determine their energy potential, as well as
seek efficiencies in hazard fuels reduction techniques and compare alternative energy and fuel
transport technologies. During Phase I, wood chip-fired boilers will be installed in the Tok
School and Alaska DOT/DNR/Tok VFD complexes and will be fed with waste fuels from local
hazard fuels reduction treatments and will seek to convert local power generation to a wood-fired
system. Phase III will involve the conversion of all public buildings in the Upper Tanana from
oil fired heat to wood chip fired boilers Throughout all phases, an emphasis will be placed on
development of local private sector capabilities for fuels reduction implementation, wood fuel
harvest, processing and supply, as well as harvest of other marketable timber.

Severe fire seasons and large tracts of continuous fuels adjacent to communities expose Upper
Tanana homes and businesses to the threat of wildfire each summer. Fuels reduction treatments
authorized under the 2001 National Fire Plan and the 2003 Healthy Forests Restoration Act play
an 1mportant role in mitigating this threat. Projects in Tok, Northway, Tanacross, Tetlin, and
Port Alcan have already been initiated. These projects are expensive and time consuming.
Treatments to date have cost over $1,000 per acre to complete and represent only a small portion
of what will be required to safeguard Upper Tanana communities.

Currently, slash from fuels reduction treatments is burned in place or hauled to disposal sites and
burned later. Slash is largely composed of small diameter trees and limbs that currently have no
marketable value. Firewood is made available to the public, however most material is burned
without attempt to harness its available energy. The cost and time required to burn slash
contributes significantly to the overall expense and complexity of fuels treatments. Slash left
unburned remains available to burn in a Wildland fire and may provide a vector for spruce bark
beetle infestation. Under this initiative, all slash from these necessary treatments will be chipped
on site and burned in boilers that will provide heat and ultimately electricity for local

communities.



Upper Tanana fuel oil and electricity costs are among the highest along Alaska’s road system.
The Tok School alone spends about $168,000 per year on heating oil, and this cost is rising each
year. Wood-fired boiler technology is already in existence, and is successtully being used in
many areas of the country. Substitution of chipped wood for oil to fuel boilers in public
buildings can reduce the cost of heating by up to 80%.

This initiative is designed to foster economic benefits beyond lower operating costs and relief
from dependence on imported oil. The Upper Tanana Valley lacks local industry other than
tourtsm. This results in a high unemployment rate, especially during the winter months when
tourism is essentially nonexistent. The forestry industry that is the basis of this initiative will
provide year-round employment and will reduce dependence on State assistance in the long run.
Once wood-fired heating infrastructure is in place, the opportunity exists for development of a
local pellet fuel industry which could ultimately supply the majority of the Region’s electrical
power needs. Forest roads constructed to support fuels reduction treatments will provide access
to additional marketable timber and will make it economically feasible for local mills to operate
year-round. Fuelbreaks will regenerate into new growth willows and grasses and will provide
improved browse and cover for moose and small mammals, thereby increasing subsistence
opportunities in the immediate vicinity of communities where they are most needed.

Wood-fired boilers offer environmental as well as economic advantages. Burning oil and other
fossil fuels contributes to the production of carbon dioxide and other greenhouse gasses.
Increased concentrations of these gasses in the atmosphere threaten to trap heat close to the
earth’s surface and contribute to global climate change. Even small rises in average global
temperature can have disastrous consequences over the next 50 to 100 years. Wood also emits
carbon dioxide when it is burned or left to rot. Unlike fossil fuels however, trees absorb carbon
dioxide from the atmosphere and incorporate the carbon into their wood structure as they grow.
The carbon released when a tree is burned or left to rot on the forest floor is roughly equivalent
to the carbon stored over the tree’s lifetime. Thus, a properly managed forest absorbs as much
carbon as the fuel it provides produces and can be said to be carbon neutral.

Numerous local, Tribal, State and Federal organizations have been involved in the development
of this initiative:

¢ Tanana Chiefs Conference

¢ Tethn Village Council

» Tok Volunteer Fire Department

* Tok Umbrella Corporation

* Alaska Department of Natural Resources

* Alaska Department of Transportation

e U.S. Fish and Wildlife Service, Tetlin National Wildlife Refuge

The citizens of the Upper Tanana Valley would like to continue efforts to make local
communities fire-safe and become leaders in the development of local renewable energy
resources. The supporters of this initiative are committed to development of the necessary
infrastructure and feel that with State support the Upper Tanana Valley can become a model for
rural communities throughout the State. The potential economic and social benefits afforded by

the initiative should merit special consideration by the legislature.



Upper Tanana Valley Renewable Energy Initiative

Community Wood Chipper Proposal

The Tok Comunity Umbrella Corporation (TCUC) on behalf of Tok and Tanana Chiefs
Conference (TCC) on behalf of their members are requesting $500,000.00 to purchase a
community wood chipper. This equipment would be used to turn the area’s wildfire
hazard fuels into woodchips that can be used as fuel in wood fired boilers to generate

both heat and electricity.

The State of Alaska, Department of Natural Resources, Division of Forestry, Tok Area
has plans to remove thousands of acres of hazardous fuel within the next decade. Much
of this fuel is less than eight inches in diameter and not marketable which would then be
windrow and burned. They also allow local residents to bring brush from their FireWise
landscaping and tree thinning projects to a gravel pit where firefi ghters then burn it. This
enormous pile (100°x 50°) of brush is burned, which is repeated several times a year.
This is an extraordinary waste of our resources, and contributes the green house gases
and global warming. The technology exists to convert this wasted product into
woodchips that would be used as renewable energy (heating and electricity) for our
schools and communities.

This wood chipper can also be used on road right of way construction in new
subdivisions, recreational trail, and fire lines. Using a chipper would: decrease the cost
of projects; eliminate the need to burn large slash piles and the chance of an escaped fire
decreasing the State’s liability; save the State money on fuel reduction projects, and
produce a marketable product. This piece of equipment would be an economic benefit to
the community by creating employment opportunities, heating and electricity.



Upper Tanana Valley Wood Chipper Project

Executive summary

The State of Alaska, Department of Natural Resources, Division of Forestry, Tok Area
plans to remove thousands of acres of hazardous fuel within the next decade. Much of
this fuel is less than eight inches in diameter and is not marketable. The current plan is to
windrow and burn it. This is an extraordinary waste of our resources at a time when the
technology exists and the need is there for renewable energy.

Using wood chips obtained from hazard fuel reduction projects as a source of renewable
energy has become the preferred method of many agencies in dealing with these two
issues. The Upper Tanana Valley is even more ideally situated to this project due to its
vast quantities of non merchantable forest. A large industrial size wood chipper and
truck can turn our area’s wildfire hazard fuels into a source of renewable energy for many
years. The amount of hazard fuel in the Tok area alone has been indentified as 30,000 —
38,000 acres. Mentasta and Tanacross also have thousands of acres of hazard fuel that
must be removed before a catastrophic wildfire occurs. With a goal of removing 1,000 —
3,000 acres of fuel each year would take decades to remove the hazard fuels in the area.
Many other villages also have hazardous fuels to be removed and the most economic way
of doing it would be to use these resources as a product.

Additional Funding and State Support

TCUC and TCC would purchase the wood chipper and truck within 120 days of receipt
of the necessary funds. This community chipper would then be housed at the Department
of Transportation equipment yard and operated by Division of F orestry firefighters and
the Village of Tanacross. Maintenance and operation of the wood chipper and truck
would be paid from the project code that it worked on. This is the first time this project
has been requested for the Upper Tanana Valley and there are no additional funds for this
project that Tok Community Umbrella Corporation is aware of.

Justification and Priority

We feel that this project should receive the highest priority from our legislatures due to
the renewable energy needs our country and state face. It will save the State of Alaska
and its citizens a considerable amount of money on fuel reduction; create employment,
improve the environment, and reduce our dependency on oil.



Upper Tanana Valley Renewable Energy Initiative
Hazardous Fuel Reduction Project

Tanana Chiefs Conference (TCC), on behalf of their members, and Tok Community Umbrella
Corporation (TCUC), on behalf of Tok, is requesting $3,760,000.00 to be added to the budget
for DNR, Forestry, Tok Area, for three years of hazard fuel removal.

This money would fund a Type II Initial Attack Crew for three years of fuel reduction work at
four months per year. The crew would be funded by suppression funds during fire season. The
remaining money would pay for fuel reduction by mechanical means for three years at
approximately $1,000.00 an acre. The plan calls for reducing hazard fuels from the villages of:

o Tanacross

o Tok

e Mentasta
e Northway
o Tetlin

e Dot lake

e Dry Creek

The Upper Tanana Valley, with its many villages, has a dangerous hazard fuel loading that
threatens entire communities and the infrastructure along the Alaska Highway with a potentially
catastrophic wildfire. The area has lost three homes to three separate wildfires since 2001.

In keeping with the Healthy Forests Restoration Act, which President Bush signed into law in
2003, residents of these communities are requesting the State of Alaska participate with them in
managing our State forests and State lands by reducing the amount of hazardous fuels that exist

partly from previous forest practices.

It is widely recognized that it is a matter of when, not if, a wildfire destroys a number of homes
in the area unless the hazardous fuels are removed. The Federal Government and firefighting
agencies agree that this is the safest and most cost effective way to fight wildfires in the urban

interface.



Hazardous Fuel Reduction Project

Executive Summary

The State of Alaska has spent approximately 50 million dollars in fire suppression in the Upper
Tanana Valley during the last 20 years. This amount does not include Federal spending on fire

suppression which equals or exceeds the states spending. The 120 acre Dot Lake fire of 2005 in
which one home was lost cost the State over $486,000.00.

The 2001 Red Fox fire (150 acre) in Tok, destroyed one home, forcing the residents to flee on
foot as their truck burned with the house, cost the state over $617,000.00. Adjusting for inflation
and for skyrocketing wildland urban interface suppression costs, the amount spent on that 150
acre fire could be as high as one million dollars today. These numbers do not reflect the
inevitable court costs or the amount of money spent rebuilding homes that are lost in these fires.
When a large fire finally burns significant part of one of the villages in the Upper Tanana Valley
the suppression cost alone could easily exceed 10-20 million dollars. Years of litigation and
repatriation to the people who lost homes could equal that amount. The only way to prevent this
Jire is to remove the hazardous fuels.

We feel it s less expensive for the state to spend money in a proactive manner which is safer and
provides for long term employment. The U.S. Fish and Wildlife and the Bureau of Land
Management recognizes this and has spent several hundred thousand dollars reducing hazard
fuels in areas where there is a risk of wild fire originating from their lands encroaching on village
lands. There are still large areas around these villages that have a tremendous amount of hazard
fuels. While the Division of Forestry is trying to get residents in this area to adopt FireWise
tactics, much of this fuel is on State Land and a very real threat is Jrom a fire originating on
State Lands.

Benefit to Wildlife Habitat and Subsistence Lifestyle

Another important benefit to this project is the wildlife habitat improvement. Much of the area
to be treated is choked with over mature spruce forest that is not conducive to wildlife. The
preferred prescription for the areas to be treated is to create a stand conversion by removing all
the spruce trees, allowing the aspen and willows to regenerate. This will benefit the wildlife and

the people who live a subsistence lifestyle.

Required Funds for Completion of Project

We are requesting $3,760,000.00 for fuel reduction in the Upper Tanana Valley over a period of
three years. This would provide for approximately 1,000 acres of fuel to be removed
mechanically at $1,000 per acre and 50 acres to be removed by hand crew at $4,000 per acre
each year. It 1s important to note that the cost of fuel removal varies and agencies are constantly
striving to find the most economical method.

This includes planning and designing the projects. The areas to be treated are listed in order of
priority; all funds that are awarded to this project will be used in the order listed below. As we

-0



continue with the fuel reduction program, the cost per acre may decrease significantly causing an
increase in production beyond the forecasted acreage.

Justification of project

Awarding these funds can be justified by the amount of fire suppression money that will surely
be saved by preventing an urban interface fire from buming out of control. The amount of
money saved could easily be in the millions. A fire in the urban interface in one of our villages
would cost an estimated $6,000 to $8,000 an acre (the same 2850 acres of proposed fuel
reduction this money will pay for could cost 10 — 15 million dollars in fire suppression costs
alone. There are many large fuel reduction projects in other parts of Alaska, Canada, and the
lower 48 as governments and fire fighting agencies agree that this is safer and more cost
effective way to protect our homes, resources, and lives from wild fire.

We feel that the number one responsibility of the Government is for the safety and security
of the people; and since this is a life and property safety issue it should receive the highest
priority. The residents of the Upper Tanana Valley live in fear each summer of losing their
homes to a wildfire that originates from State land which has been allowed to over mature due to

fire suppression by State agencies.

Timeline
This project could begin in September of 2008 and continue until April 2011.

Matching funds
There are currently no matching funds. US Fish and Wildlife and the Bureau of Land
Management have administered funds for fuel removal in this area previously and might do so in

the future.

Additional State Support

The Department of Natural Resources, Division of Forestry, Tok Area Office would be the
administrator of the funds and oversee and maintain the project. They have some permits in
place from the Division of Lands to conduct hazard fuel removal on State land. They have
conducted fuel removal projects in the past which were funded by Fish and Wildlife.



Detailed Outline of the Upper Tanana Valley Hazardous Fuel Reduction Plan

This plan will be enacted according to the Community Wildfire Prevention Plan (Tok) which

was mandated by Congress for communities to develop in an effort to reduce the costs of urban
interface wildfires and restore our forests. Tok Community Umbrella Corporation (TCUC) is a
signature on the Tok CWPP. Tok Forestry has agreed to implement the plan as outlined below.

1. Plan and design the fuel breaks, including determining land ownership and methods to be
used.

2. Obtain permits for public lands.

3. Acquire land use authorization for private lands.

4. Conduct public meetings and notices.

5. Draft the scope of work for each project.

6. Advertise and award bids.

7. Supervise and administer contracts.

8. Monitor and document results.

9. Compile and submit documentation.

10. Provide maintenance.

Below is a detailed listing of the hazard fuels to be removed in the Upper Tanana Valley
beginning in September 2008. All work will be done with hand crews and or machinery in
accordance with local agencies policies and procedures. State of Alaska, Department of Natural
Resources, Division of Forestry, Tok Area Office will manage the funds and oversee the project
and submit progress reports to TCUC and TCC.

¢ Remove hazard fuels from around the Tok School, DOT, DNR, and the Tok Volunteer
Fire Department. — 145 acres

* Remove hazardous fuels from critical ingress / egress roads in Tanacross and Tok. — 80
acres

* Remove hazard fuels from around the village of Mentasta, creating a fuel break on all
four sides, and from the edges of the road leading into Mentasta. - 340 acres

¢ Remove hazardous fuels from adjacent to the Alaska Highway from the Alaska Highway
/ Tok Cutoft Junction, West to the Tanacross Airstrip Road — 60 acres

 Create a fuel break and improve existing fuel breaks around the Village of Tanacross - 60
acres

* Remove hazard fuels from the village of Tetlin — 20 acres.

* Reduce hazard fuels from in and around the Village of Dot Lake — 65 acres

* Remove hazard fuels from in and around the village of Northway- 20 acres

o Strengthen the existing fuel break north of Red Fox, from 300’ wide to 660’ — 340 acres

e Improve power line clearings - 280 acres

* Remove hazardous fuels from the Dry Creek access road and around the village - 60
acres

* Remove hazardous fuels from three State Park Campgrounds — 60 acres

» Create a fuel break 660° wide from South Fireweed Road to Eagle Trail — 360 acres




e Create a fuel break from Mackenzie Road, North to the Tanana River 660’ wide — 320

acres
e Construct a 3 mile extension, with a 660° wide fuel break from Borealis Road to
Fireweed Road, — 240 acres
e Remove hazardous fuels from public property in other strategic locations in the Upper
Tanana Valley such as State land bordering the U.S. Coast Guard Loran Station, airstrips,
and communication towers — 500 acres




Upper Tanana Valley Renewable Energy Initiative

Wood Chip Fired Boilers

Tok Umbrella Corporation is requesting CIP funding for wood chip fired boilers for the Upper
Tanana Valley. There are several options when considering which boiler system to choose.

Option one;
One boiler would be installed at the Tok School and another boiler will be shared by Tok DOT,

Forestry, and the Volunteer Fire Department. These boilers would be the first of many to be
installed at schools and public buildings in the Upper Tanana Valley. With the increasing price
of heating oil, the savings will more than pay for the installation and cost of these boiler systems
expected lifetime use. These boilers cost 1.5 million each. The price includes all engineering
and installation with training and follow up consultation. It is important to note that these type
systems are widely used in the Lower 48 and Europe with great success.

Option two;

A single boiler that provides steam heat would be capable of heating the same buildings as
described above from one location due to the fact that steam can be pumped a great distance.
This boiler would also be able to provide heat to many other buildings within the surrounding
area. Costis 3 million dollars and as above, this system is widely being used with great success.

Option three;

A wood chip fired boiler that produces electricity and produces steam heat as a byproduct makes
the most economic sense. Electric rates in the Upper Tanana valley are incredibly high and
combined with the price of heating oil; the cost savings of using this method would be enormous.
Alaska Power and Telephone currently provides power to Tok, Tanancross, Tetlin, and Dot
Lake. Current demand is approximately 1.4 megawatts.

A one megawatt generator that will also provide steam heat would cost 5 million dollars. A two
megawatt boiler would cost approximately 5.5 million dollars. Once again, theses boilers are in
use in many places and the contract for this boiler would include all of the engineering. The cost
would be offset by the virtually free fuel to run it (woodchips from fuel reduction projects) and it
would save the State an incredible amount of money over its lifespan while emitting no
greenhouse gasses and providing for self sufficiency for the area.

Option four;

A 5 megawatt boiler could be located in Tok and supply the electrical needs of all the
surrounding villages and communities as far a way as Chistochina. This would require an
intertie to the rest of the state in order to supply electricity to those areas. The cost of this system
18 approximately 15 million dollars. This option provides many long term benefits.



Tanana Valley Renewable Energy Initiative

Executive Summary

The Upper Tanana River Valley’s location on the Alaska Highway meets the transportation
needs to succeed at this program. There are many thousands of acres of wildfire hazard fuels to
maintain such a project. All state agencies and cooperators have agreed to implement this plan.
It has cost the State of Alaska and the Federal Government hundreds of thousands of dollars to
remove just a small amount of these fuels and burn them off in slash piles. These are fuels that
could be going towards heating our schools and supplying energy to our communities. The
extreme winter weather will provide for great documentation standards and insure rapid return
on investment.

The technology, resources, and expertise exist for this project, and all necessary agencies
and contractors are in agreement and ready to move forward. This is a project that can be a
model for the rest of Alaska, and be shown as an example of good fiscal leadership in
government. Tok Community Umbrella Corporation, Tanana Chiefs, and Tetlin Tribal Council
are in agreement that the goal is to ultimately supply power to the entire Upper Tanana Valley
and steam heat to all public buildings and where possible, private businesses and residents using
wood chips as fuel. These wood chips would in large part, be supplied by wildfire hazard fuel
reduction projects that will have to be funded anyway, making the material very inexpensive to

the end user.
Alaska Power and Telephone is in agreement with this plan as they too are looking for a

renewable energy source

Justification

Of all the possible State funded programs, this one would be very easy to justify given the
benefits described above. It is time for the State of Alaska to show a commitment to lowering
fuel and electrical costs for our residents, reduce our dependence on fossil fuels, and take a step
towards protecting our environment, while saving money. While other areas of our country have
taken steps to do the same, it is not too late to be on the cutting edge of renewable energy
production and build something that our State can truly be proud of.

Priority

We believe this project should receive the highest priority due to the many benefits of renewable
energy. It is a cost saving measure for the State of Alaska and its citizens and it will facilitate the
removal of highly hazardous fuels that threaten homes and lives while providing for local
employment and economic self sufficiency for our villages.



Additional Funding

We are unaware of any additional funding for this project; however we will continue to pursue

all options.
Timeline

The timeline for this project is dependent on funding and once implemented, it would continue

for many decades.
Additional State Support

The additional State supports needed for this project are in the form of cooperation from State
Forestry in Tok and the Division of Lands in providing land and the permits to supply the fuel.
Tok Forestry has assured us that this project is in their best interest and independent surveys
conducted by UAF conclude that there is a virtually “inexhaustible supply” of woody biomass in
the area.

A feasibility study will not be needed for this project as other schools in the country have
installed wood chip fired boilers with great success and one is operating in the village of Dry

Creek.
Savings

The price of heating oil in Tok is $3.49 per gallon on 12/13/07. We anticipate that the State of
Alaska will be able to reduce their fuel bills for these buildings by 80%, thereby paying for the
boilers in a few years. The State buildings that receive these boilers will be heated by a local
product, providing much needed employment opportunities while allowing the Upper Tanana
Valley to become more self sufficient. The savings generated by converting all or most of the
central part of villages to wood chip fired heat and all of the area to chip fired electricity would
be hundreds of thousands of gallons of oil, resulting in several million dollars per year.



Upper Tanana Valley Renewable Energy Initiative

Firefighting Access and Resource Trails Proposal

Executive Summary

The Upper Tanana Valley has a vast forest that is owned by the State of Alaska and is
difficult to access due to lack of roads or trails. This lack of access is affecting the
residents’ ability to harvest timber and firewood. Tt is also affecting small commercial
timber companies’ ability to operate. The region’s underdeveloped tourist industry
would also be improved by the construction of trails that access our resources. The area’s
rich history and rugged landscape could be a big draw but there is no access that leads to
the most interesting areas. To be able to entice tourists to stay for even a day or two
would bring a significant amount of revenue to the area and the State. Employment
opportunities in the form of guided tours would be a possibility if there were quality
gravel roads that led to areas of interest. Tok Community Umbrella Corporation (TCUC)
on behalf of Tok and Tanana Chiefs Conference (TCC), on behalf of their members is
requesting funds in the amount of $1,500,000.00 to build trails to these resources. This
money would be directed to Tok Forestry’s budget to be administered by them with
progress reports submitted to TCUC and TCC annually. These trails would require little
or no winter maintenance by the State.

Justification

This project is in compliance with the renewable energy initiative proposed by Governor
Palin. With these trails the area’s resources can be more properly managed while
providing access to vast reserves of renewable energy. They would also provide access to
firefighting equipment and crews in the event of a wildfire. It is the State’s responsibility
to provide infrastructure as well as provide for public safety.

Level of Need

Access to resources in the Upper Tanana Valley has been a problem for many years.
With the rising price of fuel the problem has been exacerbated significantly. Wildfires
have created large areas of firewood but it cannot be accessed. We feel that the level of
need is very high and the State would benefit greatly from the improved infrastructure in

this area.

Funding



We have not requested funding from any other sources and have not requested funds for
this project in the past. No additional support for this project will be required.

Outline

This plan calls for 25 miles of trails to be constructed in the Tanacross, Tok and Tetlin
areas of the Upper Tanana Valley. The estimated cost is $60,000 per mile of trail. The
following list of projects has been prioritized by TCUC and TCC with the assistance of
local State agencies and village leaders.

* Improve the existing Old Alaska Highway where it crosses Porcupine Creek and
extending the Road 11 miles to the north.

e Build 1.5 miles of access trails in the Village of Tanacross

e Build 8 miles of access from the Tetlin Road to the Tok River

e Extend Mackenzie Trail Road 4 miles north to the Tanana river

* Construct Eagle Peak Fire Lookout trail — 3 miles

* Construct a 4.5 mile extension of Fireweed Road south to Eagle Trail

e Construct a 3 mile extension of Borealis Road west to Fireweed Road






. SARAH PALIN, GOVERNOR

¢

DEPARTMENT OF NATURAL

TR A S SN

RESOURCES ' POBox 10

. Tok, Alaska 99780
DIVISION OF FORESTRY PHONE: (907) 883-5134
TOK AREA FAX:  (907) 883-5135

January 10, 2008

To whom it may concern,

Tok Forestry would like to offer support for the Upper Tanana Renewable Energy Initiative put forth by Tok Community
Umbrella Corporation and Tanana Chiefs Conference. This initiative addresses many concerns expressed by residents of the
Upper Tanana Valley while addressing the wildfire hazard fuel reduction issue that is a concern to Forestry and other

firefighting agencies.

With the skyrocketing cost of suppressing wildfires, all agencies involved in theses activities recognized the need for an initial
attack capability that would prevent small fires from growing into large expensive project fires. The funds spent on initial
attack resources have proved to be a valuable way to save local, state and federal government money while protecting
structures, resources and even lives. However, the successful suppression of fires within our towns and villages has helped to
create a forest that contains volatile hazardous fuels. The removal of these fuels is widely seen as the surest and most

economical way to protect our resources.

With our firefighting resources budget stretched thin it is imperative that we act in a proactive as opposed to reactive manner.
Add to this the ever increasing cost of home heating oil and electricity; we cannot afford to delay the implementation of a
renewable energy plan. The fact that this plan in particular addresses the issues of employment, the ecology, economic
advancement and self sufficiency for our villages while potentially saving the State of Alaska millions of dollars makes it worth

special consideration by our legislatures.

Sincerely,

James Folan
Prevention Technician
Tok Area Forestry

Develop, Conserve, and Enhance Natural Resources for Present and Future Alaskans.



P.C. BOX 538 Fairbanks Int'f Airport

MILE 1313 ALASKA HIGHWAY 8450 Airport Way Suite 20
TOK, ALASKA 99780 Fairbanks, Alaska 99709
807-883-5191 807-474-0018
FAX - 507-883-5194 FAX - 907-474-8954
January 3, 2008
To Whom It May Concern:

I have read the Upper Tanana Renewable Energy Initiative proposals put forth by the Tok
Community Umbrella Corporation and would like to offer this letter of support.

Making good use of the thousands of cords of wood that needs to be removed for fuel
reduction is a great idea. I believe, given today’s fuel prices, this makes good economic
sense. Because of that, it would be easy to involve private enterprise as much as and as

soon as possible.

I am glad to see that involvement is one of the goals of the plan.

Thank you for your time and consideration.

Sincerely,
e /:’;’:? oy .
s o ‘)'5'“‘-“ - /} aemana, —
k"'/‘”/,x” A N
Leif Wilson

President



Letter of Support

T have read the | Upper Tanana Renewable Ener
Umbreila Corporation and I support the plan.
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Letter of Support

Ihave read the Upper Tanana Renewable Energy Initiative proposals put forth by the Tok
Umbrella Corporation and [ sypport the plan.
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Letter of Support

'have read the Upper Tanana Renewable Energy Initiative proposals put forth bv the Tok
Umbrella Corporation and I support the plan.
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Letter of Support

Ihave read the Upper Tanana R
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enewable Energy Initiative proposals put forth by the Tok
Umbrella Corporation and I support the plan.
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
Tetlin National Wildlife Refuge
P.O. Box 779
Tok, Alaska 99780-0779

IN REPLY REFER TO:
January 8, 2008

Dear Sirs:

Since 2003, the Tetlin National Wildlife Refuge has sponsored hazardous fuels reduction projects in and
around the communities of Northway, Port Alcan, Tetlin, and Tok under the authority of the 2001
National Fire Plan. A variety of manual and mechanical treatment methods have been employed, all of
which require disposal of slash material to decrease fuel loading and lessen the threat of bark-beetle
infestation. Although slash is generally made available to the public, the small diameter of slash
material often reduces its suitability for use as home firewood. The only currently viable alternative, on-
site burning, has proved to be problematic as well as expensive and does not address National Fire Plan
direction to seek utilization of biomass resulting from fuels treatments.

The Upper Tanana Valley Renewable Resources Initiative proposes exploration of technologies that will
allow waste hazardous fuels to be burned in boilers used to heat public buildings. The Tetlin National
Wildlife Refuge supports Initiative efforts to seek cost effective and ecologically sound alternatives to
on-site burning of hazardous fuels reduction treatment slash.

Sincerely,

Tony Booth
Tetlin NWR, Refuge Manager



Letter of Support

[ have read the Upper Tanana Renewable Energy Initiative proposals put forth by the Tok
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Umbrella Corporation and I support the plan.
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Letter of Support

ad Upper Tanana Renewable Energy Initiative proposals put forth by the Tok
a-Corporation and I support the plan.
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Letter of Support:

[have read the Upper Tanana Renewable Ener
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Letter of Support

L have read the Upper Tanana Renewable Energy Initiative proposals put forth by the Tok
Umbrella Corporation and I support the plan. '
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Letter of Support

I'have read the Upper T anana Renewable Energy
Umbrella Corporation and I support the plan.
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
Tetlin National Wildlife Refuge
P.G. Box 779
Tok, Alaska 99780-0779

IN REPLY REFER TO:
January 8, 2008

Dear Sirs:

Since 2003, the Tetlin National Wildlife Refuge has sponsored hazardous fuels reduction projects in and
around the communities of Northway, Port Alcan, Tetlin, and Tok under the authority of the 2001
National Fire Plan. A variety of manual and mechanical treatment methods have been emploved, all of
which require disposal of slash material to decrease fuel loading and lessen the threat of bark-beetle
infestation. Although slash is generaily made available to the public, the small diameter of slash
material often reduces its suitability for use as home firewood. The only currently viable alternative, on-
site burning, has proved to be problematic as well as expensive and does not address National Fire Plan
direction to seek utilization of biomass resulting from fuels treatments.

The Upper Tanana Valley Renewable Resources Initiative proposes exploration of technologies that will
allow waste hazardous fuels to be burned in boilers used to heat public buildings. The Tetlin National
Wildlife Refuge supports Initiative efforts to seek cost effective and ecolo gically sound alternatives to
on-site burning of hazardous fuels reduction treatment slash.

Sincerely,

Tony Booth
Tetlin NWR, Refuge Manager



Donald and Mary Lou York
P.O. Box 374
Tok, AK 99780
907-883-4379

Jaunary 9, 2008

After reading the Upper Tanana Renewable Energy Initiative Proposal from the Tok
Community Umbrella Corporation. We would like to offer our letter of support.

The lifestyle and already existing hardships of living in the Alaska Interiors’ small
villages and towns, along with the ever increasing fuel and energy costs.

We feel the proposal make very good sense to us.
Thank you, %/m;\)g. %*-L . z}m«é
i
\/\{\r\\g\zwﬁ:‘g& /\ ‘x%
Donald and Mary Lou York
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GOLDEN BEAR
MOTEL

Ph. (07 883-2561 Fax (807) 883-5650
P.O. Box 300 = Tck. Alaska 99780

To whom it may conger; 1/9/08

i have reviewed the various information as relates 1o the use of wood or woed products
for the production of heat and sleciricity. T cannot over state my support of this projest.

The 2conomy of the nterior communities is most oflen very fragile and has little profit
margin to encourags investors io risk capitol for expansion or development. Therefore
there has besn comparatively little expansion of the imerior communities. Ofien these
cannot sven provide jobs for their children who are then forced 10 move into the more
developed areas to be able 1o aford 2 home and family. The interior or bush
corumunities are finding it difficult to maintain a viable population. Now with the huge
increase n the cost of utilities ¥ has become mpossible for some businesses to remain
open for through the winter and all will be adversely affected year round. This further
contributes to local unempioyment. ‘

The Tok Commusity has the addition burden of a privately owned for profit monopoly as
its supplier of electricity and telephone Their motivation is not, as with the REA’s, the
production the most sconomicaily priced product for its members. Their motivation is in
the mazimizaticn of profit for the stockholders. There is no chance that they wiil make
any sincere effort to reduce costs to their customers as this will only negatively impact
their profit and reduce the dividend 1o the stockholder,

1t is-thersfore imperative to cur sconomic survival that an alternative £nergy source be
developed that will not require substaniial dividends be paid to its owners and is more
responsive 1o its community responsibilities.

EN

1 Bear Motet LLC



Main Street Motel
P.G. Box 422
Tok Alaska 99780
907-883-6246

January 4, 2008

To whom it may concern:

I'have read the renewable energy proposal put forth by the Tok Umbrella Corporation-
and feel 1t is a valid answer to an important issue. As a business that switched to wood
heat and wood fired domestic water in 2005 we feel very strongly that the State of Alaska
cannot continue to heat our public buildings with fuel oil when the technology and
resources exist to use renewable resources. We also realize that the monetary savings to

the State would be tremendous.

Sincerely,

James Folan
President



Letter of Support

I'have read the Upper Tanana Renewable Energy Initiative proposals put forth by the Tok
Umbrella Corporation and T support the plan.
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Letter of Support

Ih ave d the Upper Ta,nma Renewable Energy Inttiatve proposals put forth by the Tok
Um I Corporation and [ support the plan.
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AP Construction Inc.
Box 276
Tok, Alaska 99780

January 4, 2008
To whom it may concern:

We have read the Draft Summary of the Upper Tanana Valley Renewable Resources
[mitiative and would like to offer our support of the proposed plan.

As a company that specializes in energy efficient construction we recognize the value of
reducing our dependency on fossil fuels. We also feel that the State of Alaska is woefully
behind on this issue. With the need for hazard fuel reduction and local employment
opportunities, this is a plan that would benefit the State in many ways.

Thank you for your time and consideration.

Sincerely,

%M*‘“E)CV‘/M&V o

Judd and Dannie Rutledge
President and Treasurer
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Letter of Support

[ have read the Upper Tanana Renewable Energy Initiative proposals s put forth by the Tok
Umbrella Corporation and I support the plan. '
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TOK., ALASKA S2783C

January 4, 2008
To Whom It May Concern:

in reviewing the Draft Summary of the Upper Tanana Valley Renewable Resources
Initiative, I would like to offer this letter in support of the proposed plan.

The largest operating expense of the Tok Volunteer Fire Department is heating oil. On
average the station buildings burn 4000 gallons per year. As a Volunteer Fire
Department we can get grants for training and equipment but for operating expenses we
are on our own. With the ever-increasing price of heating fuel, even with our efforts, i.e.
new doors, new furnace and ceiling fans, we are still losing the battle. Frozen trucks

won’t do the community any good.

Being a small community, with the present high fire danger, this plan seems feasible and
necessary; the other benefits are pure gravy.

Thank you for your time and consideration.

Smcggely, _ L

ot 3 S T

AN *5’”?{\' [ Y )

R (NOYpst
Brian Thompson /

Asst. Fire Chief
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Vet httpr/tokalaskainfo.com

SUPPORT OF RENEWABLE ENERGY INITIATIVE
Wednesday, January 9, 2008
TO WHOM IT MAY CONCERN:

Tok Chamber of Commerce would like to go on record in support of the Upper Tanana
Valley Renewable Energy Initiative in it’s efforts to free it’s citizens from the economic
burdens when foreign fuels are our only source of heat and electrical needs.

As a Chamber of Commerce we are not only interested in the cost savings to people of
the region, but just as important, if not more are the employment opportunities to local
residents rather than sending millions of dollars out of the community to foreign markets.

This issue of using biomass for heat and electrical needs has been the focus of multiple
regional meetings over the past few years. Every meeting found nothing but positive
reason from various interest groups to move forward in this direction.

On behalf of the Board of Directors of the Tok Chamber of Commerce, I thank you for
your support of this renewable energy initiative to help free the Upper Tanana Region

from it’s dependency on foreign oil. Please contact me if there is any additional
information that you require.

Sincerely,

fakipe

John Rusyniak President



University oF ALaska FARBANKS

Interior-Aleutians Campus
Tok Center
College of Rural and Community Development
e P.O. Box 464 ¢Tok, Alaska ¢ 99780-0464
PHONE e (907) 883-5613 ¢ FAX o (907) 883-4327

February 4, 2008

The Honorable Woodie Salmon
State Senate

State Capitol, Room #114
Juneau, Alaska 99801

Dear Representative Salmon:

Please accept this letter of support for the Upper Tanana Renewable Energy Initiative that
was submitted by the Tok Community Umbrella Corporation.

I'am in support of removing trees in the area to lessen the threat of wildfire and then put
them through a wood chipper to supply low cost heat and electricity to local agencies
through large boilers. This project will provide much needed employment for locals. It
will also improve the habitat for moose and other wildlife in the area of which will allow
for subsistence hunting and trapping.

Making good use of the thousands of cords of wood that needs to be removed for fuel
reduction is a great plan and with the price of fuel, this makes good economic sense.

Currently, our schools and other non-profit organizations spend a big portion of their
state/federal funding on heating oil.

It is time that we make changes to our heating and electrical resources as the prices
continue to rise in rural Alaska.

Please take time to review and fund this proposal.
Thank you.

Sincerely,

Crystal Wilson
Tok Center Coordinator



Tom Dean
Box 742
Tok, Ak. 99780
Ph. 907-883-4737
Feb. 10, 2008

Representative Woodie Salmon
State Capitol, Room 114
Juneau, Ak. 99801

RE: Support of Tok Forestry's Bio Fuel Program:
Representative Salmon:

Please accept this letter as being in STRONG support of the BIO
FUEL PROGRAM, being put forward by Tok Forestry, Tok Community
Umbrella Corporation and Tanana Chiefs Conference, and the state
financial support needed to make this project happen.

For years 1 have wondered why we are using oil to make electricity,
heat large buildings, etc., when there are so many alternative
energy sources in Alaska, especially bio fuel where available. We
can sell the oil.

Please support this and other similar projects, they will be good
for local economies and good for Alaska.

Sincerely, )

Tom Dean



United States Department of the Interior

FISH AND WILDLIFE SERVICE
Tetlin National Wildlife Refuge
P.O. Box 779
Tok, Alaska 99780-0779

IN REPLY REFER TO:
January §, 2008

Dear Sirs:

Since 2003, the Tetlin National Wildlife Refuge has sponsored hazardous fuels reduction projects in and
around the communities of Northway, Port Alcan, Tetlin, and Tok under the authority of the 2001
National Fire Plan. A variety of manual and mechanical treatment methods have been employed, all of
which require disposal of slash material to decrease fuel loading and lessen the threat of bark-beetle
infestation. Although slash is generally made available to the public, the small diameter of slash
material often reduces its suitability for use as home firewood. The only currently viable alternative, on-
site burning, has proved to be problematic as well as expensive and does not address National Fire Plan
direction to seek utilization of biomass resulting from fuels treatments.

The Upper Tanana Valley Renewable Resources Initiative proposes exploration of technologies that will
allow waste hazardous fuels to be burned in boilers used to heat public buildings. The Tetlin National
Wildlife Refuge supports Initiative efforts to seek cost effective and ecologically sound alternatives to
on-site burning of hazardous fuels reduction treatment slash.

Sincerely,

Tony Booth
Tetlin NWR, Refuge Manager



Letter of Support

I have read the Upper Tanana Renewable Energy Initiative proposals put forth by the Tok
Umbrella Corporation and T support the plan. '
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Letter of Support

I'have read the Upper Tanana Renewable Energy Initiative proposals put forth by the Tok
Umbrella Corporation and I support the plan.
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Letter of Support

I'have read the Upper Tanana Renewable Energy Initiative proposals put forth by the Tok
Umbrella Corporation and '




Letter of Support

[ have read the Upper Tanana Renewable Energy [nitiative proposals put forth by the Tok
Umbrella Corporation and 1 support the plan.
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BOX 786
TOK, ALASKA 538780

January 4, 2008
To Whom It May Concern:

In reviewing the Draft Summary of the Upper Tanana Valley Renewable Resources
Initiative, I would like to offer this letter in support of the proposed plan.

The largest operating expense of the Tok Volunteer Fire Department is heating oil. On
average the station buildings burn 4000 gallons per year. As a Volunteer Fire
Department we can get grants for training and equipment but for operating expenses we
are on our own. With the ever-increasing price of heating fuel, even with our efforts, i.e.
new doors, new furnace and ceiling fans, we are still losing the battle. Frozen trucks
won’t do the community any good.

Being a small community, with the present high fire danger, this plan seems feasible and
necessary; the other benefits are pure gravy.

Thank you for your time and consideration.

Smcerely,
Ve

A (8
\Q T ) iy /M/W%\_,_\
Brian Thompson -

Asst. Fire Chief



Letter of Support

['have read the Upper Tanana Renewable Energy Initiative proposals put forth by the Tok
Umbrella Corporation and I support the plan.
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Letter of Support

{ have read the Upper Tanana Renewable Energy Initiative DIOpOQalS put forth b
Umbrella Corporation and I support the plan. =
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AIP Construction Inc.

Box 276
Tok, Alaska 99780

January 4, 2008
To whom it may concern:

We have read the Draft Summary of the Upper Tanana Valley Renewable Resources
Initiative and would like to offer our support of the proposed plan.

As a company that specializes in energy efficient construction we recognize the value of
reducing our dependency on fossil fuels. We also feel that the State of Alaska is woefully
behind on this issue. With the need for hazard fuel reduction and local employment
opportunities, this is a plan that would benefit the State in many ways.

Thank you for your time and consideration.

Sincerely,
Judd and Danme Rutledge

President and Treasurer



Letter of Support

I have read the Upper Tanana Renewable Energy Initiative proposals put forth by the Tok
Umbrella Corporation and I support the plan.



Letter of Support

[ have read the Upper Tanana Renewable Energy Initiative proposals put forth by the Tok
Umbrella Corporation and I support the plan.
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
Tetlin National Wildlife Refuge
P.O. Box 779
Tok, Alaska 99780-0779

IN REPLY REFER TO:
January 8§, 2008

Dear Sirs:

Since 2003, the Tetlin National Wildlife Refuge has sponsored hazardous fuels reduction projects in and
around the communities of Northway, Port Alcan, Tetlin, and Tok under the authority of the 2001
National Fire Plan. A variety of manual and mechanical treatment methods have been employed, all of
which require disposal of slash material to decrease fuel loading and lessen the threat of bark-beetle
infestation. Although slash is generally made available to the public, the small diameter of slash
material often reduces its suitability for use as home firewood. The only currently viable alternative, on-
site burning, has proved to be problematic as well as expensive and does not address National Fire Plan
direction to seek utilization of biomass resulting from fuels treatments.

The Upper Tanana Valley Renewable Resources Initiative proposes exploration of technologies that will
allow waste hazardous fuels to be burned in boilers used to heat public buildings. The Tetlin National
Wildlife Refuge supports Initiative efforts to seek cost effective and ecologically sound alternatives to
on-site burning of hazardous fuels reduction treatment slash.

Sincerely,

Tony Boo
Tetlin NWR, Refuge Manager



Donald and Mary Lou York
P.O. Box 574
Tok, AK 99780
907-883-4379

Jaunary 9, 2008

After reading the Upper Tanana Renewable Energy Initiative Proposal from the Tok
Community Umbrella Corporation. We would like to offer our letter of support.

The lifestyle and already existing hardships of living in the Alaska Interiors’ small
villages and towns, along with the ever increasing fuel and energy costs.

We feel the proposal make very good sense to us.

\
Thank you, %/QN&L Q . M
Donald and Mary Lou York w



January 7, 2008

Jack & Kathy Turk

DBA Jack Turk Trucking
P. 0. Box 756

Tok, Alaska 99780

This letter is in support of the Upper Tanana Valley Renewable Energy Initiative; it’s
goals to remove the substantial acreage of aging spruce forests surrounding our area, in
an effort to protect this area from wildfires, and to develop an industry to provide heat
and electricity from the by-products of this removal.

We see this effort to be very beneficial to all the residents of this area, in various ways.
The logging industry in our area is spotty at best, and in the past has been undependable
as a job and industry resource. The construction of boilers to produce heat and electricity
for public buildings would bring stimulus and stability to the logging industry, and
certainly would create employment opportunities year-around in this industry. Since this
boiler system could use small diameter whole trees as well as the slash created by
logging, it would be something every citizen could be involved in, when clearing private
property or creating firebreaks around homes.

The already very high cost of fuels and electricity greatly stunt the economy in our area,
taking a very big bite out of everyone’s budget. These costs may possibly be greatly
mitigated by the production of cheaper electricity and heating in our public buildings,
possibly extending into the private sector.

Probably the most important factor of all is the very real high danger every summer of
wildfires destroying everything in our area. There is hardly a home in or around Tok and
outlying communities that is not in danger of being destroyed every summer during
wildfire season. We are surrounded by mature aging spruce, which with every passing
year become more volatile and dangerous. With the advent of possible global warming
with it’s changing and heightened weather patterns, we may experience more summer
lightning strikes and longer fire seasons, with the eventuality of fires being too numerous
and uncontrollable.

It is encouraging that the removal of the mature spruce will not only create firebreaks in
wildfire fuels, but also cause at least partial stand conversions to aspen and willow,
enhancing wildlife habitat for moose, hares and grouse. A widely diverse and stable
environment is more able to withstand natural forces and events.

It is an important factor that this endeavor is self-sustaining, and not dependant on
outside sources of fossil fuels. While the fuel source for this project is readily at hand, it
is also of great importance that the fuel is carbon neutral. As participants and supporters



of this initiative, we can be part of changing our world for the better, and be responsible
stewards of our environment.

There seem to be many benefits to the goals of the Upper Tanana Valley Renewable
Energy Initiative, from making our area and homes safer from wildfires. to decreasing
our dependency on outside financial help for fuel and energy costs. The economic boost
from invigorated existing industry and the development of new industry are very exciting
concepts that will be created by this endeavor. We can be a model and example to other

communities In the state as well.
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FROM :ColdenBearMotel&RUPark Tokak FAX NS, 119878835350 Jan. @9 2888 B1:47PM

GOLDEN BEAR
MOTEL
Ph. (507) 883-2581  Fax (407} 883-5050
P.0. Box 500 » Tok, Alaska 99780

Te whom it may concern; 1/9/08

1 have reviewed the various information as relates to the use of wood or wood products
for the production of heat and siectricity. I cannot over state my support of this project.

The economy of the interior communities is most often very fragile and has little profit
margin o encourags investors 1o risk capitol for expansion or development. Therefore
there has been comparatively little expansion of the interior communities. Often these
cannot even provide jobs for their children who are then forced to move into the more
developed areas to be able to afford a home and family. The interior or bush
communities are finding it difficult to maintain a viable population. Now with the huge
increase in the cost of wtilities it has become impossible for some businesses to remain
open for through the winter and all will be adversely affected vear round. This further

contributes to local unemployment.

The Tok Community has the addition burden of a privately owned for profit monopoly as
its supplier of slectricity and telephone. Their motivation is not, as with the REA’s, the
production the most sconomically priced product for its members. Their motivation is in
the maximization of profit for the stockholders. There is no chance that they will make
any sincere effort to reduce costs to their customers as this will only negatively impact
their profit and reduce the dividend 1o the stockholder,

1t is therefore imperative to our sconomic survival that an alternative energy source be
developed that will not require substantial dividends be paid to its owners and is more
responsive o its community responsibilities.

Jenkin manag
ear Motel T1.C



Main Street Motel

P.O. Box 422
Tok Alaska 99780
907-883-6246

January 4, 2008
To whom it may concern:

I'have read the renewable energy proposal put forth by the Tok Umbrella Corporation
and feel it is a valid answer to an important issue. As a business that switched to wood
heat and wood fired domestic water in 2005 we feel very strongly that the State of Alaska
cannot continue to heat our public buildings with fuel oil when the technology and
resources exist to use renewable resources. We also realize that the monetary savings to

the State would be tremendous.

Sincerely,

James Folan
President



Letter of Support

I'have read the Upper Tanana Renewable Energy Initiative proposals put forth by the Tok
Umbrella Corporation and I support the plan. '
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Letter of Support

['have read the Upper Tanana Renewable Energy Initiative proposals put forth by the Tok
Umbrella Corporation and I support the plan.
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Letter of Support

[have read the Upper Tanana Renewable Energy Initiative proprals put forth by the Tok
Umbrella Corporation and I support the plan.
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Letter of Support

['have read the Upper Tanana Renewable Energy Initiative Oroposals put forth by the Tok
Umbrella Corporanon and 1 support the plan.
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Letter of Support

[ have read the Upper Tanana Renewable Energy Initiative proposals put forth by the Tok
Umbrella Corporation and I support the plan.
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Unuversity oF Araska FarRBanks

Interior-Aleutians Campus: Tok Center
College of Rural Alaska
P.O. Box 464 » Tok, Alaska 99780
{907) 883-5613 » FAX (907) 883-4327

February 4, 2008

The Honorable Woodie Salmon
State Senate

State Capitol, Room #114
Juneau, Alaska 99801

Dear Representative Salmon:

Please accept this letter of support for the Upper Tanana Renewable Energy Initiative that
was submitted by the Tok Community Umbrella Corporation.

I 'am in support of removing trees in the area to lessen the threat of wildfire and then put
them through a wood chipper to supply low cost heat and electricity to local agencies
through large boilers. This project will provide much needed employment for locals. It
will also improve the habitat for moose and other wildlife in the area of which will allow

for subsistence hunting and trapping.

Making good use of the thousands of cords of wood that needs to be removed for fuel
reduction is a great plan and with the price of fuel, this makes good economic sense.
Currently, our schools and other non-profit organizations spend a big portion of their
state/federal funding on heating oil.

It is time that we make changes to our heating and electrical resources as the prices
continue to rise in rural Alaska.

Please take time to review and fund this proposal.
Thank you.

Sj \erely,

stal Wilsor
Tok Center Coordinator



August 7, 2007

Jeff Hermanns

Department of Natural Resources
Division of Forestry

P.O. Box 10

Tok, Alaska 99780

Hello Jeff Hermanns,

This letter is to let you know that we strongly support your efforts in regard
to the firebreak work you have done for our community of Tok, Alaska. It is
clear that we are “on the front lines” of fire danger each and every fire
season and in the past we have been very vulnerable. Your action in
creating the firebreak in the Red Fox area is very encouraging, and we hope
that this work can continue until there is substantial firebreak protecting
everyone in Tok.

On August 6, 2007 it was made very apparent that our power line right-of-
ways are not protected because of their close proximity to dense spruce. We
experienced moderate winds that day up to 30 mph, and power was cut off in
many areas in and around Tok from trees falling into lines. Had this
happened at a time of high fire danger it may well have been disastrous. If
funding were made available to widen these right-of-ways it would go a long
way toward protecting Tok.

It is apparent also from looking at aerial pictures of the Red Fox fire that our
road right-of-way clearings are no deterrent to fire either. Hopefully these
too can be funded to be widened substantially.

I am encouraged that the Forestry’s Stewardship Land Enhancement
Program is alive and well in Tok, and that we are given cooperation and
assistance to protect and manage our private property. I feel it is very
important that every landowner in Tok, whether residing in Tok or not,
should be made aware of the fire hazard that their property presently is. All
possible resolutions should be addressed to prevent fire from either
spreading to properties because of continuous spruce stands nearby, or from
fire that starts on properties and spreads outwards from it to other properties.



You also have good economic and innovative suggestions and ideas
concerning the use of the fuels removed by the creation of firebreaks, and
the removal of excess fuels on private and state properties. It is very
encouraging that there are ways to use these resources, and that the use and
management of them will also benefit us all; not only in a monetary way, but
also by reducing our vulnerability to wildfires.

Therefore, let it be known to all agencies concerned; Alaska Power &
Telephone, State of Alaska Department of Transportation, Department of
Fish & Game, US Fish & Wildlife Service Tetlin National Wildlife Refuge,
Tok Volunteer Fire Department, Tok Chamber of Commerce and Tok
Umbrella Corporation, the we support you 100% for the interest, energy and
action you are bringing to the Tok Wildfire Protection Plan.

I am submitting this letter to those agencies.

WW Qe
ack & Kathy Turk



January 7, 2008

Jack & Kathy Turk

DBA Jack Turk Trucking
P. O. Box 756

Tok, Alaska 99780

________

goals to remove the substantial acreage of aging spruce forests surrounding our area, in
an effort to protect this area from wildfires, and to develop an industry to provide heat
and energy from the by-products of this removal.

We see this effort to be very beneficial to all the residents of this area, in various ways.
The logging industry in our area is spotty at best, and in the past has been undependable
as a job and industry resource. The construction of boilers to produce heat and electricity
for public buildings would bring stimulus and stability to the logging industry, and would
create employment opportunities year-around in this industry. Since this boiler system
could use small diameter whole trees as well as the slash created by logging, it would be
something every citizen could be involved in, when clearing private property or creating
firebreaks around homes.

The already very high cost of fuels and electricity greatly stunt the economy in our area,
taking a very big bite out of everyone’s budget. These costs may possibly be greatly
mitigated by the production of cheaper electricity and heat in our public buildings,
possibly extending into the private sector.

Probably the most important factor of all is the very real high danger every summer of
wildfires destroying everything in our area. There is hardly a home in or around Tok and
outlying communities that is not in danger of being destroyed every summer during
wildfire season. We are surrounded by dense, mature aging spruce, which with every
passing year become more volatile and dangerous. With the advent of possible global
warming with it’s changing and heightened weather patterns, we may experience more
summer lightning strikes and longer fire seasons, with the eventuality of fires becoming
too numerous and uncontrollable.

It is encouraging that the removal of the mature spruce will not only create firebreaks in
wildfire fuels, but also cause at least partial stand conversions to aspen and willow,
enhancing wildlife habitat for moose, hares and grouse. A widely diverse and stable
environment is more able to withstand natural forces (like wildfires) and events.

It is an important factor that this endeavor is self-sustaining, and not dependant on
outside sources of fossil fuels. While the fuel source for this project is readily at hand, it
is also of great importance that the fuel is carbon neutral. As participants and supporters



of this initiative, we can be part of changing our world for the better, and be responsible
stewards of our environment.

There seem to be many benefits to the goals of the Upper Tanana Valley Renewable
Energy Initiative, from making our area and homes safer from wildfires, to decreasing
our dependency on outside financial help for fuel and energy costs. The economic boost
from invigorated existing industry and the development of new industry are very exciting
concepts that will be created by this endeavor. We can be a model and example to other
communities in the state as well.

WM@@M
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TETLIN VILLAGE COUNCIL’S RENEWABLE ENERGY RELIEF PROJECT

Wood Chip Boiler heating System $495,000.00

Scope of Project

Tetlin Villages Council's Renewable Energy Relief Project is part of the Upper

|
|
|
|
|
!
|
Tanana Renewable Energy Relfief Initiative. {
|
Tetlin Village Council buildings include its Community Hall, Clinic, Washateria, |
Head Start Community Center, and Haul Garage. All these buildings and the
Tetlin School are centrally located. A wood chip boiler heating system would
heat all these buildings. No matching grants are needed as all funds are being

requested from the State.

Fuel (the wood chips) would be provided by Tetlin Village Council’s request for
hazardous fuel reduction grant funds, which is part of the Upper Tanana
Renewable Energy Relief Initiative. The hazardous fuels would be stock piled
instead of being burnt. The harvested hazardous fuels would be chipped for use
by the wood chip boiler. The chipper that would be used is being requested by
the Tok Umbrella Corporation as part of the Upper Tanana Renewable Relief {

Initiative for all entities involved for chipping hazardous fuel for all chip boilers
being requested.

In 2007 Tetlin Village Council purchased 23,500 gals of fuel at a coat of $3.50
per gal at today's price equals $82,250. The wood chip boiler would save the |
Council $49,350 per year over heating fuel. That’'s a 60% savings.

price of energy. Energy costs are now taking funds away from the social well
being of the Viliage. Tetlin Village Council's goal of Reversed Economics is to
reverse the cash flow from the Village back into the Vilage. This is
accomplished by reducing hazardous fuel and using those hazardous fuels for

energy relief and creating sustainable jobs in the Village. |
|

l
J
Tetlin Village Council’s budget and cash flow is being strained by the exploding }
l
I
r
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|
|
I
|
January 11, 2008 |
|

Community Profile: !
\
Tetlin is a remote village located in the southeast interior region of Alaska,
approximately 230 miles south of Fairbanks, and 65 miles from the Alaska/Cana
border and accessible by twenty-three mile private, non-paved, off-road system yedr
round. Tetlin is also accessible by small aircraft year-round and by riverboats when i
is not present in the water systems. Tetlin sits along side of the Tetlin River that whi
connects the Village to the Tanana River and Tetlin Big Lake. The Community has bee
in its current location for over twenty years, before relocating to the current site Tetli
residents lived at Last Tetlin Village. Last Tetlin is located twenty miles south of Tetli
on the Last Tetlin Creek, which runs into Tetiin Big Lake. [

The native village of Tetlin is governed by an IRA Tribal Council pursuant to the IRA att
of 1934 as amended in 1936 and is a federally recognized tribe. The people are Up
Tanana Athabascans with over 300 claiming membership in the tribe. All are recogniz
as tribal members. Tetlin Village Council is made up of seven members including four
officers, a President, Vice President, and Secretary/Treasurer.

Public Facilities in the community includes a school, washateria, Tribal Community Hall,
Hau! Garage, Head Start Community Center, and a Health Clinic. Tetlin aiso has|a
dump, which needs to be relocated and brought up to a State of Alaska, Class jli
Landfill Standards.

As a result of the Alaska Native Claims Settiement Act (ANSCA in 1971, Tetlin Nati
Corporation was established. Tetlin chose not to enrol! into a Regional Corporation sugch
as Doyon and was entitled to more than 700,000 acres of land. In 1994, Tetlin
Corporation transferred majority of the land to Tetlin Village Council. Most of the
transferred land was selected around the village and included lands that are of grgat
and vital to the cultural and traditional identity and subsistence aclivities of the Tetjlin
Tribal members. Approximately 640,000 acres of land is now owned by Tetlin Villa

Council.

Tetlin lands incorporate the upper Tanana River drainage ecosystem, which consists|of
a complex mixture of geomorphological and environmental features. In general,
southern boundary of the Upper Tanana Athabascans was defined by the Wrangell
Mountains. This mountain range contains a number of glaciers that serve as the sou
for the White, Chisana, and Nabesna Rivers, along with their many tributaries.
Wrangell Mountains geographically separates the Tanana River valley from
southern coastal drainages. To the north of the Wrangell Mountains, the Nutz
Mountain Range runs practically paraliel, but the Nutzotin Mountains are not as hig
elevation as the nor as rugged in terrain. The White, Nabensa, and Chisana Rivers,
which are fed from the Wrangell Mountains, cut through the mountain range; therefgre

the headwaters of these rivers can be characterized as intermontane basins that areon
average 4,000 feet in elevation. This terrain almost abruptly gives way to a broad, ﬂat,
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|
river valley, which is covered in numerous lakes, ponds, and steams and blanketed witr
spruce trees and forest The average elevation of the river valley is about 2,000 feet.
The water in this valley drains into the Tanana River which follows closely the norther
boundary of rolling hills; these hills separate the river valley from the Yukon Rivﬁr
drainage. !

Justification and Level of Need:

Energy Relief Project, which is part of the Upper Tanana Renewable Energy Reli
Initiative. Since public facilities in Tetlin are centrally located a wood chip boiler heati

system would heat all of these buildings. Il
Tetlin Village Council's budget and cash flow is being strained by the exploding price of
energy. Energy costs are now taking funds away from the social well being of the
Village. By using hazardous fuels for energy relief Tetlin Village Council can reverse t
cash flow from the Village back into the village, while creating sustainable jobs in t

Village.

The Tetlin Village Council is requesting funding to start and complete a Renewa?
g

Fuel (the wood chips) would be provided by Tetiin Village Council's request
hazardous fuels reduction grant funds, which is part of the Upper Tanana Renewa le
Energy Relief Initiative. The hazardous fuels wouid be stock piled instead of being
burnt. The harvested hazardous fuels would be chipped for use by the wood chip boiler.
The chipper that would be used is being requested by the Tok Umbrella Corporation
part of the Upper Tanana Renewable Relief Initiative for all entities involved for chipping
hazardous fuel for all chip boilers being requested.

Supporting Comments: |

The local government of Tetlin, the Tetlin Village Council has passed a resolution
supporting this project. A copy of the resolution is attached. Letters from other
surrounding communities is also included. !
I
Documentation of Local Matching Funds: l
I
The Tetlin Village Council agrees to provide the following in kind match for the projéct.
Tetlin will donate personnel time to make this project possible. The Council will provide
the Administrators time and Council member's time. The total cost of this would be
$10.000 for personnel costs, $3,000 for chainsaws and $5,500 for housing. |

|
i
|
|

Documentation this project has not been requested before:

|
The Tetlin Village Council has not requested funding for the Renewable Energy RQ%éef
Project from the State of Alaska in the past ]

Time Frames for the Project:
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This project will start as soon as we receive the funds from the State of Alaska. Thé
|

timeframe for the project includes.

Aug. 2008  Funding Available

Aug. 15 Request for Bids

Sept. 15 Bid Accepted

Oct. 1 Construction Begins

Jan. 2008 Wood Chip Boiler On-Line

Contact information:

Kristie Young, Tribal Administrator
Tetlin Viliage Council

PO Box 797

Tok, Alaska 99780

Phone/Fax (907) 883-2021
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P.O. Box 797
Tok, Alaska 99780
(907) 324-2130 phone
(907) 324-2131 fax

RESOLUTION NO. 08-08-01 (e)

WHEREAS, the Tetiin Village Council is the duty constituted and legal
governing body of the Native Village of Tetlin, Alaska and

WHEREAS, the Council has defined that reducing energy cost by reducing
hazardous fuel and using those hazardous fuel for energy rvelief is

extremely important and;

WHEREAS, the Tetlin Village Council agrees that this is an important step
to reduce energy costs for the members of Tetlin.

WHEREAS, the Tetlin Village Council has agreed to donate personnel costs
for the tribal administrator and council members.

THEREFORE BE IT RESOLVED: the Tetlin Village Council has agreed that
the project for reducing energy cost by reducing hazardous fuel and using
those hazardous fuel for energy relief, while creating sustainable jobs in
the Village, is very important to the Village members and itis needed.

DULY ADOPTED this 11" day of January 2008.

This certifies that the above resolution was duly adopted at a convened
meeting of the Tetlin Tribal Council, at which time a quorum was present.

p.6

|
j
|
|
|

This resolution was adopted by a vote = __ for, ¢ against,
with . abstaining.

Donald Adams, PresidenV Eva Thomas, Sec./Tres.

j



Tok
Community Wildfire Protection
Plan

Figure 1 - Wildfire on Taylor Highway 2004
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recommendations to implement this plan.
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U.S. Fish and Wildlife LT
Tetlin National Wildlife R g

Peter Butteri — Fire M
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Tok Chamber of Comm ce

John Rusyniak - President
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1990 Tok River Fire
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Preparing

risk of wildfire to develop a-
r Wildland Urban Interface Communities (March

a Community Wildfire Protectior
2004).

The Tok CWP
Assess
Identifi
Identifies 1 cal fire protection response and capabilities as well as natural and man made barriers.
Develops mjtiézition measures designed to protect identified values from the threat of wildfire.

> will provide direction for ongoing and future wildfire hazard miti gation efforts
and will allow the community of Tok to take full advantage of HFRA benefits including prioritization
for federal funding and self-determination of Wildland Urban Interface (WUI) boundaries.

While the burn scar of the nearly 100,000 acre 1990 Tok River Fire to the East of town provides a
natural barrier to the threat of a large fire approaching from that direction, the town itself, and most of

local area. The continued expansion of the community will increase the risk for human-caused fires.



The State of Alaska, DNR, DOF, Tok Area is responsible for wildland fire protection in Tok and the
surrounding area. . The U.S. Fish and Wildlife Service and Tok Volunteer Fire Department also support
Wildland fire protection efforts.

The purpose of the CWPP is to reduce the threat of wildfire in the community of Tok by assessing the
ignition risks, fuel hazards, and taking steps to mitigate them. The plan will also identify natural and
man made barriers, fire protection response and capabilities, and values of concern.

Phase I

* Create a priority matrix that identifies hazard fuels
important that this matrix reflect hazards and mitigati
work outwards.

* Construct fuel breaks along easemen
fuels and create stand conversions. The r
promote the growth of Willows and Aspens.
part of the operation. The. ions identi
Subdivision, West and ‘
of page

* Assess properties with;
residents to improve the

ees and exposing the earth will
Y2 sections may be cut during this

electricity.

* Develop and implement a house numbering system for emergency vehicles
® Procure additional funding for EMS and VFD

* Become a certified Firewise community and form an Emergency response task group that would
meet once a month.

* Secure funding for the local radio station



II. Background

A. Community of Tok

Tok Alaska, with a summer population of about 1400 people, is located 200 miles southeast of
Fairbanks in the Upper Tanana Valley, at the junction of the Alaska and Glenn (Tok Cutoff)

The community of Tok is part of the Unorganized Borough and | o local government. The Tok
Community Umbrella Corporation was incorporated in 1986 served as a conduit for
receiving State funding into the community., “

le. It begins some years &s soon as the snow
€S are human caused, though lightning

in local snow, the severity of this
n it is on the amount of over winter
:leaving surface fuels dry,

e surface above frozen layers.
ly and spread quickly across the

Fire season in the Upper Tanana Valley is highly v,
has melted in early to mid May. Typically, these earl '
caused fires may also occur. Because of the low moisture
early season is more dependent on sprin g breakup condition
precipitation. Rapid thawing allows moi
while a slow breakup impedes drying by hol
Early season fires tend not to burn deeply b _may
surface. = i

y and early June, fires become
creased differential heating becomes more

\ significant rain causes surface fuels to dry. This
e basis for the “main” upper Tanana lightning fire
eased human presence in the wildlands and the majority of
years are often characterized by large stable hi gh-pressure

:in prolonged periods of hot, dry weather and more frequent
Other years are characterized by a series of low pressure systems
bring widespread rain.

As green-up progresses an
less frequent for a time;:
conducive to convective acti
effect peaks from mid June to

season. This per
human cayge

By mid July, thunder: ctivity begins to lessen due to shorter days and less intense sunlight.
Fuels can remain dry, allowing ongoing fires to continue burning, however new ignitions occur less
often. Typically, large high-pressure systems give way to systemic moisture sometime in August.
Without moisture, a late season can extend into September, usually relying on careless hunters for
ignition sources. Although fires can burn into October if snowfall is delayed, rarely do they spread
significantly.
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Between 1984 and 200

s€ acres and in 2004 alone, record temperatures and drought
caused fires to burn 1.3 million Tok Area acres- more area than all
revi ombined. Although lightning is responsible for only 33% of Tok
Area ignitions, lightning fires account for nearly 90% of the total number of acres burned. Human
caused fires are most prevalent in the immediate vicinity of the community of Tok and other
populated areas where values at risk often require aggressive suppression efforts. Notable human
caused fires within the Tok Area Wildland Urban Interface (WUI) include the 150 acre Red Fox fire
in 2001 and the 6,000 acre Tok River 2 fire of 2003. The 100,000 acre lightning caused Tok River
Fire of 1990 also burned into the WUL and is widely recognized as the first large scale urban
interface suppression effort in the State of Alaska.
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Tok Area Burned Acres by Cause 1956-2006
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't : gravel soils of the Tanana River floodplain
000" acre spruce/feathermoss stand. White spruce predominates,
however black spruce is also present. A fire that gains a foothold in these continuous and volatile
fuels under severe w er condi‘tigig,s can quickly outstrip the ability of firefighters to contain it as
was evidenged in 1990 and again in 004. Within the community, roads are often narrow and will
arginally as fue] breaks or routes for access or egress. Many homes are accessible only
Jpe-way drives, and are surrounded by little or no defensible space. Poor access outside
of the community road system limits possibilities for initial attack on fire starts north and south of
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Tok Area Fire Management

The primary wildland fire suppression provider in the Tok Area since 1984 has been the State of
Alaska, Division of Forestry. Eight Wildland Firefighter and Resource Technicians staff four
engines and one helicopter in order to provide initial attack response for almost nine million acres.
Other Wildland fire resources in Tok include an engine at the Tetlin National Wildlife Refuge and
the Tok Fire Department, an all volunteer service equipped with six fire engines staffed by 9
firefighters that assists Forestry and responds to wildfires within its response area.

Power-line in Tok area off of Birch Road
These easements would be a priority for improvement.
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B. A Look at Two of Tok’s Wildfires

. Figure3 - 1990 Tok Fire as seen from Forestry

1. The Tok River Fire - 1990

This fire was started by lightning July 1, 1990 and was fought for 56 long days. The fire burned nearly
100,000 acres or 150 square miles. Up to 1200 firefighters were working the fire at one time from the
Western United States, Ganada, and every corner of Alaska. 1,258,700 gallons of foam and retardant
were dropped and 87 miles of fireline was built around the fire. There were 73 injuries and one
helicopter crash and no fatalities. The direct cost of the fire was more than 25 million dollars with an
estimated additional 6 million dollars in forest resources loss. It eventually destroyed one structure,
threatened many more before firefighting efforts and a change in the weather helped to steer it away
from town. This fire is a classic case of the need for fuel reduction on the outskirts of a town that has

uninterrupted hazard surrounding it on all sides.
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2, Red Fox Fire - 2001

Tok Forestry’s helicopter was on a search and rescue mission in the Wrangell Mountains, and aerial
resources from other stations were at least an hour away, complicating suppression efforts and

A home which survived the Red Fox Fire despite receiving enou :
discolor the paint on the siding and melt plastic rain gutters as we]l. dles sitting on the windowsills
Serves as an excellent example of the effectiveness of these technjques. ‘This home had been built to
Firewise specifications including metal siding and roofing,. an 1"

around the house. :

Following the Red Fox Fire, Forestry ordered a National Fire Prevention and Education Team to help
educate area residents about the Firewise steps necessary to-make theirhomes more survivable. Many of
this team’s recommendations been incorporated into this CWPH;including:

* Updating and maintaining the house Jox i

Tok River Fire.
* Creation of a permanent prevention p
accomplished in the spring 7.

Figure 4 - Red Fox Burn Scar
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Figure 6 - Structure Lost — Red Fox Fire
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C. past and current prevention programs

During the debriefing of the 1990 Tok River Fire one of the issues was not being able to locate, existing
structures in the area, or whom to contact for evacuations purposes. The solutions to this issue were to
develop a Tok Forestry house database. This program started in the early nineties. Forestry used a
mapping program from ESRI Arcview/GIS to input information collected from our Technicians and
overlaid it on photos / maps. The information was then put into folders to be used by Initial Attack
Firefighters and in all phases of fires. It has been used for all major fires since as well as the earthquake.
Other areas of the state have incorporated a similar program.

In an effort to reduce the amount of human caused fires in the area, Tok Forestry allows landowners to
bring their brush to a gravel pit where engine crews burn it. This program has been very successful and
is expected to continue. When issuing burn permits, firefighters inspect the site and offer to provide a
firewise assessment while on location. :

IIL. Fuel Reduction Collaboration

Taking a look into the past fire history, and the remaining fuels left, Tok will burn unless something is
done to minimize the hazard. The hazard fuel reduction program began in 2003 with the assistance of
Fish and Wildlife. With their assistance, and an urgent need to identify other areas of concern, we began
to develop this plan. We contacted other State and Federal agencies, including BLM, Tetlin Wildlife
Refuge, DOT, AST, and representatives of the school district, Input was received from the Tok Fire
Department, Fish and Game and lifelong members of the community of Tok during a meeting at Fast
Eddy’s on 2/20/07. The second meeting was conducted at Fast Eddies on 3/29/07 with Alaska Village
Initiative, and representative form Tanacross Village, and Tok Chamber of Commerce present.

The Tok Area Forester, Jeffery Hermanns, and Jim Folan, the Area Prevention Technician, had many
one-on-one meetings with members of the community.
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IV. Wildland Urban Interface (wun -

The Wildland Urban Interface (WUI) is the are
wildland vegetation. Communities within' the
infrastructure. Wildland fire within the WUI is o
situations firefighters face. Joint fire planning ﬁ;lzac pri¢
community to reduce the risk of wildfire. Methods of red
include: ' G

rea where houses: meet or intermingle with undeveloped
e WUI face significant risk to life property and
the most difficult, dangerous, and complicated
ty on working collaboratively within the
g the risk of wildfire within the WUI

* Reducing the amount of fuels wi ’"'n the mterface area;

3

* Fragmenting or breaking up

* Reducing the inciden «:6f,human5 aused fires;

¢ Involvin ;:"'individual landowners in implementing Firewise program measures on their own
property.

Wildland firefighting agenicigs and local fire departments cannot always adequately protect the growing
number of structures, especially in the sprawling wildland urban interface areas or where developments
are remote or hidden within the wildlands. It is therefore critical that landowners assume responsibility
Jfor protecting their property against wildfire to the best of their ability.
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The Alaska Interagency ‘Wildlan Fme Management Plan (AIWFMP) was developed by the Alaska

Interagency Fire Ma'n'agé‘ment~:5,;Counci.l;, provide a coordinated and cost effective approach to fire
management to all lands in Alagka. Al fite management decisions by land managers and owners are
based on values warranting prote¢tion, ‘protection capabilities, firefighter safety, and or land resource
management needs, Before the plans were developed existing strategy called for suppression of all
wildfires. The AIWEMP requires all land managers review the fire protection needs on lands under
their management authority, - The fire protection levels are Critical, Full, Modified or Limited
management options. The options selections are based on land manager’s values to be protected as well
as land and resource manag

gement objectives. The categorization and prioritization ensures that human
life, private property, and identified resources receive an appropriate level of protection with the
available firefighting resources. All of the areas within Phase I of the CWPP are classified as Critical
where aggressive initial attack of all fires is required.
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B. Definition of Fire Protection Levels

MCritical Protection - Suppression action provided on a wildland fire that threatens human life,
inhabited property, designated physical developments, and structural resources such as those designated
as National Historic Landmarks. The suppression objective is to provide complete protection to
identified sites and control the fire at the smallest acreage reasonably:possible. The allocation of
suppression resources to fires threatening critical sites is given the high rity.

BFull Protection - Suppression action provided on a wildlan
property, high-valued natural resource areas, and other high-valu
historical sites. The suppression objective is to control the :
possible. The allocation of suppression resources to fire, sreceiving the full prot
in priority only to fires threatenin g a critical protectio

land fire in areas where values to be
ssion objective is to reduce overall
-adjacent resources. The allocation

Modified Protection - Suppression action provided on
protected do not justify the expense of full p
suppression costs without compromi sing prote
of suppression resources to fires receiving the ;
those in critical and full protection areas. A higher Je
burning periods of the fire season. .- e

¥ Limited Protection - Lowest level of suppressio _actjon provided on a wildland fire in areas where
values to be protected do n ify th higher level of protection, and where opportunities
can be provided for fire to help: nd- resource protection objectives. The suppression
objective is to minimiz compromising protection of higher-valued adjacent
resources. The aliges .resources to fires receiving the limited protection option is of
the lowest priggi ',,jtiible suppression response as long as higher valued adjacent

resources
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we: wed to burn across the landscape. The acreage burned by these fires
depended on the fuel'béd% d fire weather. The result was a vast diversity of forest age classes in a
mosaic thrown over the landscape. When wildfires burn an area it kicks the forest back succession ally
to age zero. Forest succession has been happening for as long as forests have existed in Alaska. The
result is site conversion from white and black spruce to hardwoods and willows. Immediately following
the fire, the site begins to warm due to the removal of the forest canopy, consumption of insulating
moss, and the blackening of the forest floor which increases warming from the sun. This warming cycle
significantly increases the nutrient recycling. The warmed burnt area, rich in nutrients, becomes an ideal

environment for the growth of pioneering forest species such as birch, aspen and willow.

Because new succulent growth is rich in nutrients, the new forest becomes a major food source for a vast
diversity of wildlife, from voles and foxes to moose and wolves.
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After about thirty years the hardwood forest canopy begins to close in and the increased shade provides
an environment conducive to establishment and growth of conifers, both white and black spruce. The
forest floor is further cooled and insulating moss layers begin to develop. Due to this cold environment,
pioneering species of hardwoods and willows begin to die and are gradually replaced by spruce. The
habitat value and diversity of wildlife are greatly diminished. The succession of forest back to spruce
takes 80- 100 years. The process is then starts all over again when lightning strike starts a new fire.

With the start of fire fighting in 1950, the natural fire cycle and the creation of a diversity of forest age
classes across the landscape was slowed. Occasional fires escaped suppression and large fires would
result, but overall the forest grew older as a whole. The forest tended to be one age with a lack of
diversity. The overall forest health had diminished. Continuous fuel beds were created, leading to more

difficult fire suppression, With nature’s tendency to do things on a larg scﬁl‘e;;ﬂljs can create a fire that
would burns much larger areas and hotter, thereby sterilizing the soil. '

The goal of silvicultural is to manage forested lands, in this case, reak up the fuel beds, creating mix
stand tree species and a safer environment.

Figure 10 -Chicken Fire
VI. Assessment to Prioritize Areas for Fuel Reduction

The hazard fuel areas were identified using a combination of 2005 Digital Globe satellite imagery,
Geographic Information Systems (GIS), 2007 site visits by wildland firefighters aerial reconnaissance,
and community input. The assessment process will continue as mitigation efforts take place. It is hoped
that 1000 acres or more can be treated each season. The total area of continuous hazard fuel around, and

within Tok, is 38,000 acres.
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VII. Community Profile

WUI Boundary

For the purposes of this plan, the Tok WUI boundary is considered to be the area immediately
surrounding the town that inherits the Critical Fire Management Option, extending to Mile Post 1324 to
the west of Tok. The area of Tok that falls within the Critical Management Option Plan is

approximately 62 square miles.

A. Location and General Geographic Location

1ere 1t intersects with the Tok

Tok is located at approximately mile 1314 of the Alaska Highway
tude: 143.02 W; T18N, R13E,

Cutoff. The community lies at approximately: Latitude: 63.32 N,
Sec 18, Copper River Meridian) Elevation 1632’

C. Population

State Demographer estimates the

The 2000 U.S. Census estimates the population of Tg 393.
ysually hundreds of travelers and

2004 population as 1,439, During the peak wildfire seas th
tourists in the area.

D. Structures

bered 748, and vacant housing units numbered
bered 66: Emergency services will need to identify
er to avoid confusion during an emergency. There
dary roads.

During the 2000 U.S. Census, total h
214. Vacant housing units used ofl
which houses are occupied and:w
are numerous businesses bo

E. Infrastructure

Tok is approximately 350
transportation:

eaten it also threatens the corridors. Corridors easements are used for
power and telephone lines; and a proposed natural gas pipeline to the Lower-48. We all depend on the
uninterrupted service these lines provide. Other villages are soon to be hooked up with power
originating from Tok.

Tok has several communication towers including the U.S. Coast Guards LORAN Station (Long Rang
Aid to Navigation), which is 6 miles cast of Tok, The states network tower located behind DOT, and TV

Tower located east of downtowri.

There are two State owned runways in Tok. One is a gravel strip operated by DNR and is 1,690’ long by
45’ wide (Tanacross). The other is an asphalt runway operated by DOT and is 2,509’ long and 50’ wide
(Tok). There are several private airstrips in the community. Smoke generated by a wildfire can affect
Medivac flights when required for major medical cases, as well as retardant drops were needed.
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F. Industry

A large segment of the population of Tok is employed in government or the service/tourism industry.
Tok is a natural stopping point on the highway for travelers and there are over two hundred motel rooms
in Tok and several bed and breakfasts, RV Parks, Gas Stations, and repair shops located within the

community.

There are several logging mills in the area with a healthy demand for firewood and house logs.

G. Subsistence

b

A large number of people in Tok and the surrounding area rely on subsiste especially moose. Active
forest management, including hazard fuel reduction, will improve habitat while improving the
overall health of the forest.

Figure 11~ Tok Fire Dept. Engine Filling a Forestry Engine
: During 2004 Chicken Fire

Figure 12 -Smoke over Alaska- August 14, 2005 - Earth Observatory
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VIII. Community Risk Assessment

Tok Area Small - Fire Causes
1984 -2006

Unkown
15%

Lightning
30%

B. Hazards

Hazard"fué]s'consist of living and dead burnable plant materials that foster or promote the ignition,
spread or increase the intensity of a wildland fire that would threaten the safety of people or

a.on the outskirts of Tok has a hazardous amount of stunted or mature
white spruce. Muc “of it is “dog hair” or spruce that is 2-4 inches diameter breast height (DBH),
and tightly packed, with some large spruce mixed in. This type of forest provides a fuel to air ratio
for a dangerous wild fire that is difficult to control (much like grass, only on a larger scale). Large
tracts of land to the North, West and Southwest of Tok contain this type of fuel creating the threat of
a large fire moving towards the community. With only a few trails into these areas, they are difficult

to access and firefighters would have few options if a forest fire were to approach from any of these
directions.

2. Hazard Fuel Mixed With Structures

Most subdivisions or neighborhoods in Tok contain the same type fuels as mentioned above. These
neighborhoods are sparsely populated and many have undeveloped lots between homes. The “House
Locater” project conducted by Forestry in the late 1990s revealed that the vast majority of homes in
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Tok would not survive a wildfire if left unattended. With limited resources and the possibility of a
wind driven fire quickly overwhelming what resources are available, whole subdivisions could be

burnt to the ground.

3. Ingress/Egress

Most secondary roads as well as the Alaska Highway also have these fuels on both sides of the road
making ingress or egress potentially dangerous. Many families live near the end of long roads with
only one way in or out. This would make it difficult for people to evacuate in the event of a serious
fire. It would also be dangerous for firefighters to attempt to protect the structures or assist in
evacuations. Lack of an effective evacuation plan or notification system exacerbates this problem.
Many of the fatalities that occurred during the 1991 QOakland Fire were “zesult of people becoming
entrapped in their vehicles as they tried to flee the firestorm.

4. Hazardous Materials

and propane; some
. azardous due to the

(usually near<the optimum parking
Iy contain chemicals and other types
also a hazard to firefighters.

S. Tourists and Travelers

ortant j ion, 50 an international border town and as
ne with thig designation. One issue is transients that are unable
. Itis also a natural stopping point for people who

untry. In addition to the junction that leads to
ping off point for folks who travel the Taylor
pgrounds and gravel pits in the area that these travelers use to

As mentioned earlier, Tok is an imp
such, has a number of issueq that:c 7
to cross the border and orced to camp in To

Fire Department
C. Barriers

Barriers are natural or manmade zones that block or restrict the movement of a wildfire. Natural barriers
can be rivers, lakes, ridges, rocky areas, and non- flammable vegetation. Manmade barriers include
roads, airstrips, or areas where flammable vegetation has been removed. The Tok River burn scar
provides a natural barrier against wildfire to the East of Tok, and the Red Fox fire, in conjunction with
the Red Fox fuel reduction project provides a barrier against a wildfire approaching from the . This
barrier is not in itself adequate until it is expanded. The roads and highways in this community are not
adequate barriers to a wind driven fire.
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Figure 14 Red Fox 2001
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IX. Hazard Mitigation

A. Goals and Objectives
The number one responsibility of the government is the safety and health of the people.

The primary goal of the CWPP is to reduce the risk of wildfire to the community of Tok and its essential
infrastructure. The following is a list of objectives proposed to reduce the risk of wildfire in the
community.

DOF will conduct hazardous fuels mapping using GIS and sate
be developed that will allow Forestry to remove hazard fuels:is

for public and firefighter safety. This map will be updated to show progress a
within the plan. :

Objective #2: Develop a CWPP

Public meetings will be held to solicit comm ,,Isy the community. These meetings

should, include community leaders, organizations, a ncies on their concerns and priorities
regarding wildfire risks and projects.to duce that ris this input, a draft CWPP will be built
for final approval from the con itted in early spring of 2007. Progress will be
monitored to insure long te e plan will be submitted in spring of 2008 and

will seek to improve on the pl

le the gréatest risk mitigation to the community. Initial projects will
in order to create a hardwood forest within the targeted area.

: reduce hazard fuels within Tok by Tok Forestry and Fish and Wildlife -
Tetlin National Wildlife: ge. Beginning in 2004, and continuing through 2007, the agencies have
begun removing fuel from the North side of Red Fox Road on the Northern edge of Tok. Nearly 100
acres of hazard fuels have been removed from the area. T his program initially utilized several different
methods for removing hazard fuels. This included: 1. hand thinning to create a shaded fuel break (a
method of removing most small trees and ladder fuels but leaving behind larger spruce and hardwoods).
This spacing of 10-30 feet apart to creates a healthy, shaded spruce forest that will not sustain a crown
fire). 2. Thinning with a feller buncher and heavy equipment to create a shaded fuel break, and stand
conversion (Removal of all spruce trees and disturbing the forest floor to expose the soil, allowing
willows, balsam poplar and quaking aspen to take seed, thereby starting the cycle of hardwoods to
spruce then back to hardwoods), using a feller buncher and heavy equipment. Of these methods, stand
conversion using heavy equipment is becoming the preferred method due to its relatively low cost and
effectiveness.
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Another method being planned is utilizing volunteers to be permitted to access 1-10 acre lots for
removal of standing green and dead spruce in hazard fuel areas. This method allows forestry to remove
fuels in a cost effective manner while allowing members of the community to obtain firewood and
participate in fuel reduction. Forestry will also utilize its timber sale program to help in the removal of

mature timber.

This plan proposes stand conversion on the outskirts of Tok and within the community itself where land
status allows, and shaded fuel breaks within the community where stand conversion is impractical due to
land status or other considerations. This fuel reduction will take place primarily on state lands, utilizing
casements and right of ways and in some cases removing fuel from large parts of sections. Removing
fuel from section lines will also provide access to firefighters responding to. fires in areas that were

previously inaccessible.

Another method being planned is utilizing volunteers to be permitted to:.access 1-10 acre lots for
removal of standing green and dead spruce in hazard fuel areas; This method allows forestry to remove
fuels in a cost effective manner while allowing members of the community t@.obtain firewood and

participate in fuel reduction.

Fuel reduction on Red Fox. February 2007

28



Objective#4: Support and Encourage the Use of Firewise Programs

The first line of defense against a wildland fire is to create a Firewise landscape around your home
and to construct your home to Firewise standards. Fire breaks around the outskirts of the community
and even within the community will not protect against all wildfires and resources are quickly stretched
thin during a WUI fire. Only in conjunction with landowners will this plan succeed. Tok Forestry will
be updating its House Locater Book in 2007. We will offer advice and literature on defensible space
and other Firewise tactics. "

Objective #5: Build an Evacuation Plan

A revised evacuation plan is needed along with primary ¢ vacuation routes identified-and improved to
provide the public with a safe means to escape a wildfire, Also:; communicationy: System to allow for
better and timelier notification in the event of an emergency, Em@rge;;cy shelters needs to be identified,
approved, and the plan exercised with cooperating agen on an annual basis to ensure its
effectiveness. ~~

e State Troopers for law enforcement. This
vacuation.

Tok does not have a local police force, relying instead of
limits law enforcement capabilities in regards to emergenc:

'?f;ﬁireﬁg]gter Efﬁctiveness through Use of T echnology,

Interagency Cooperatio | nd a review of current and needed additional resources.

Increasing the use of satellite imagery and GIS data to provide the firefighter with better maps and data
will enable them to improve. their response time and success rate on Initial Attack fires while greatly
fec ‘the firefighters during large fires. Working with cooperating agencies to
ng. these skills on a regular basis will help to minimize the confusion
inevitably ‘éfreatgc,in during WUT fires. A critical review will be conducted of current and needed
additional area resources to increase IA success. For example: a lack of water dip sites for a helicopter
currently exist in the Tok area.in several important areas. Dip sites could be constructed with wells
1 quicker turn time for water drops from the helicopter for IA response.
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Objective #7: Build the CWPP to be Sustainable

It is in the best interest of the community of Tok to make the CWPP a sustainable plan. It is hoped that
this can be done through increased use of contractors and members of the public to remove fuels and the
use of those hazard fuels as energy or wood products. Phase Two of the CWPP will look to explore
opportunities to use the wood and slash from the thinning projects for renewable energy, this should
allow the project to be self sufficient while providing employment, inexpensive energy and improved
wildlife habitat in the area.

B. Hazard Fuel Reduction Plan

Hazard Fuel Redqgtibn Matrix - Tok

Priority Area G ~ Method

Low Easements, Section Lines, Large Areas Stand Conversion by Mechanical Means
Within Sections on Outskirts of Town

1. Obtain funding for the implementation of the Tok Community Wildfire Protection Plan- Phase 1

a. Specific hazardous fuels reduction projects Phase 1

* Remove hazardous fuels around the Tok School, DOT, DNR, and Tok Volunteer Fire
Department - 145 acres

® Remove or thin hazardous fuels adjacent to the Alaska Highway West 9 miles to Tanacross
Airstrip — 54 acres

* Remove hazardous fuels adjacent to critical ingress egress roads where possible, approximately
10 miles — 60 acres
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* Construct 4.5 mile extension of Fireweed road South To Eagle Trail with a 660° hazardous fue]
break -- 360 acres

* Construct a 3 mile extension of Borealis Road, West to Fireweed Road with a 660’ hazardous
fuel break — 240 acres

* Improve Fales Road, North of Schiovulli Road .5 Miles North to Alaska Highway and remove
hazardous fuels 100’ on West side — 6 acres

* Remove hazardous fuels West of Fales Road for three miles — 240 acres

¢ Construct a 3 mile extension of Red Fox to the West with a 660’ hazardous fuels break — 240
acres

* Extend Mackenzie Trail to the North 4 miles to the Tanana River crossing with a 660’
hazardous fuel break — 320 acres

¢ Construct a fire lookout road and facility on top of Seven Mile €

¢ Remove hazardous fuels from, and make Firewise, 3 Tok
acres

* Improve power line easements — 280 acres

ills — 3 miles
tate Parks Campgrounds — 60

b. Equipment, tools, materials and personn

* Full time Prevention Technician for DNR Tok

* Community tree chipper and trailer.

® Dozer for the Tok Area Forestry. 1o -
projects, fire breaks, forest roads and
enhancement projects. '

* Road maintenance to firewood sales.

wler with fiysg;lte:r tank for initial attack.

be used for Initjal Attack, hazardous fuel reduction

i ] maintenérm yrest regeneration and wildlife

jue and perilous situation in regards to wildfire. It has no significant
 to hinder fire suppression efforts, nor does it have a nearby body of
source by firefighters. It does have a continuous hazard fuel load
that encompasses near} entire town and areas immediately surrounding it. This situation is
conducive to a catastrop zWwildfire that could threaten lives and property, possibly costing millions of
dollars in damage. Residents of Tok are no strangers to wildfire. Many have been involved in
firefighting efforts in some form or another, either by providing support, being employed as a firefighter,
or, in some cases, actively fighting fire in their yards alongside firefighters. Lightning strikes are
frequent during the summer months, and human caused fires typically occur during times when fire
indices are at their highest, A good example of this is trees being blown into power lines on windy days.
It is therefore widely recognized by the citizens of this community that given the right conditions, a
destructive wildfire could occur that would quickly overwhelm firefighting capabilities. In light of this,
the surest way to stop a wildfire of this magnitude is through fire prevention. Congress also recognizes
this and has taken steps to correct the situation by enacting the Healthy Forests Restoration Act which
President Bush signed into law on December 3" 2003. This initiative directs communities at risk to
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JEDC/Wood Products Development Service”
204 Siginaka Way

Sitka, AK 99835

Phone: (907) 747-5688

Fax: (907) 747-4331

E-mail: dparrent@ptialaska.net

Web site: hitp:/ /www jedc.org/wood

Wednesday, November 28, 2007

Jetff Hermanns

AK Div. of Forestry
P.O. Box 10

Tok, AK 99780

Dear Jeff:

Enclosed, please find a copy of my preliminary feasibility assessment for wood heating
in the Alaska Gateway School District schools, as you requested. Please note that I
made some mistakes in some of my financial calculations (hey, I'm just a forester), so
please disregard the discussions of prevent value, net present value and internal rate of
return. The numbers and discussion of simple payback is OK however.

If you have any questions, please feel free to drop me a note or give me a call.

Regards, ,
N N 3,
.\"\ ¥ ,'7‘({ s
25 TN 7=

f;ﬁ/,rv ;zg%mmﬂ L

Daniel J. Parrent
Program Director, Wood Utlization Specialist

Enc.

* A Technical Assistance Service of the Juneau Economic Development Council in parinership with USDA Forest Service,
e .

USDA Rural Develoniment ind Alaakn Donarivn it af (" avmm mibes aoed o



The -

Feasibility Assessment For High Efficiency, Low
Emission Wood Heating In Tok, Dot Lake,
Tanacross, Mentasta Lake, Tetlin and Northway

Draft Interim Report #2a

February 27, 2007

Prepared for:

Alaska Wood Energy Develﬁ’“\f}m_ent Task Group

Prepared by:

Daniel Pa 3
Woo dLJ tilization qpe cialist:

Wood Products Development Service

Juneau Economic Def.'u'lopfhent Council

Legal Notice
This Feasibility Assessment for High Efficiency, L.ow Emission Wood Heating was prepared by Danjef Parrent,
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EXECUTIVE SUMMARY

The potential for hearing Alaska Gateway School District (ACGSD) faciliries with high efficiency,
low emission { HELE) wood-fired boilers in several communities is evaluated for the Ajaska Wood

Energy Development Task Group (AWEDTG).

Early in 2006, organizations submitted a Statement of Interest (SOI) to the Alaska Wood Energy
Development Task Group (AWEDTG). Task Group members reviewed all the SOIs and selected
projects for further review based on the selection criteria presented in Appendix A. Each AGSD
facility was visited by AWEDTG representative(s) during the summer of 2006 and information was
obtained for each facility. Preliminary assessments were made and challenges were identified.
Potential wood energy systems were considered for each project using AWEDTG, USDA and

AEA objectives for energy efficiency and emissions. Recommendations are made for each site.

SECTION 1. OVERVIEW

1.1 Goals and Objectives

> Assess the suitability of the facilities for siting a HE
* Assess the type(s) and availability of wood fuels

» Size and estimate the capital cost
s Esmmate the annua1 operation an

sustamabdlty of thn, wuod
community support

> The large energy L..OHSUIHL[CS have the best potential for feasibly implementing a wood
, ,ﬂervy system and deserve detai <°d engineering analvsis

e noﬁeasible for very small (<500 gpy} applications. These may
¢ wood appliances, such as wood stoves or pellet stoves/furnaces

= HELE wood system

ss than 2,000 gailons per year represent little or small savings with
unless they can be enclosed n an existing structure, wood is low cost,
> Economic benefits may depend on fow cost buildings and piping systems

> Efficiency and emissions standards for Outdoor Wood Boilers (OWRB) will change
beginning in October 2006 which will increase costs for small systems



1.3 Recommended Actions

A

3.1 Recommended Acticns fer the AGSD Officss in Tok

o

> The AGSD Office complex in Tok is the smallest of the AGSD facilities. The annual
fuel consumption estimate is 4,000 gallons.

> The estimated required boiler capacity (RBC) to heat the AGSD Office complex is
174,000 Btu/hr during the coldest 24-hour period.
* At $3.00 per gallon and 4,000 gallons of fuel oil per year, the school district pays $12,000
per vear for fuel oil. The HELE wood fuel equivalent of 4,000 llons of fuel oil is 36
cords, and at $125/cord represents a gross annual savings of $%500. ™

> A bulk fuel system is not feasible for the AGSD Offices 'but this facility could benefit
from a small HELE cordwood system.

> Although the return/payback on small systems i iglnal further d651g11 and engineering
tor a small HELE cordwood system for the AG‘% Offices is warranted.

1.3.2 Recommended Actions for the Dot Lake scmml
» The Dot Lake School is a “small” facility relative to:the lest of the AGSD facxhtles The
annual fuel consumption GSUD’IBIG is 4 000 to 5,000 gall fons.

v (RBC) to heat tm: Dot ake School is 198,000

> The estimated required boiler cap
Btu/hr during the coldest 24-hour pe:

° At $3.00 per g GaHon and 4,500 gallons of fuel oil pler. year, the school district pays $13,500
quivalent of 4,500 gallons of fuel oil is 42

cords, and at $175~ Qrd upresems a gross annual savings of $8,250.
Dot Lake School but this facility conld benefit

from a small HL] F_, pordwond system

° Althoucrh the retum, pd\ bdb le-on sta s]- wstems Is marginal, further design and engineering

133

» The estimated required boiler capacity (RBC) to heat the Tanacross School is 250,000
Btu/hr during the cold dest 24-hour period.
* At $3.00 per ga Jon and 3,500 gallons of fuel oil per vear, the school district pays $16,300

per year for fuél oil. The HELE wood fuel equivalent of 5,500 gallons of fuel oil is 32
cords, and at $125/cord represents a gross annual savings of $10,000.

> A bulk fuel system is not feasible for the Tanacross School but this facility could benefit
from a small HELE cordwood system

> Although the return/payback on small systems is marginal, further design and engineering
for a small HELE cordwood system for the Tanacross School is warranted.



1.3.4 Recommended Actions for the Mentasta Lake School
> The Mentasta Lake School is a “medium-size” facility relative to the rest of the AGSD
facilities. The annuai fuei consumption estimate is 12,000 to 15,000 gallons.
> The estimated required boiler capacity (RBC) to heat the Mentasta Lake School is
650,000 Btw/hr during the coldest 24-hour period.

> At §3.00 per gallon and 13,500 gallons of fuel oil per year, the school district pays
$40,500 per year for fuel oil. The HELE wood fuel equivalent of 13,500 gallons of fuel oil
1s 127 cords, and at $125/cord represents a gross annual savings of $24,625.
A buik fuel system is not feasible for the Mentasta Lake School.but this facility could
benefit from a small HELE cordwood system / }
is good. Further design and

> The return/payback on medium-size HELE wood systemsi
engineering for a medium-size HELE cordwood system for the Mentasta Lake School is

warranted.

1.3.5 Recommended Actions for the Tetlin Schoot

> The Tetlin School is a “medium-size’ > facil Jatlve t6: the rest of the A(J ‘\r‘ sfacilities.
The annual fuel consumption estimate is 12, 000 615 .00
the Tethn School is 650 000 Btu/hr

> The estimated required boiler capacity (RBC) to h
during the coldest 24-hour period:., :
> At $3.00 per gallon and 13,500 galions of fuel oil per year. the §chool district pays
$40,500 per year for fuel oil. The HELE woot '

is 127 cords, and at $125/cord repres

> A bulk fuel system-is-:not feasible for
a small HELE cor‘&"’i\'ood ﬂ'&“stem

estimated requircd boiler'capacity (RBC) to heat the Northway School is 1,031,000
Btu/lir diring the coldest 24-hour period. To achieve the capability to meet that demand

a single 950,60 /lir cordwood boiler could supply up to 97% of the RBC during the

coldest 24 hot 1od and still realize a significant apnual economic benefit. A bulk fuel
system sized to;l.5 million Btu/hr (to meet 100% of the demand) is another option,
although the capital costs associated with such a system is an “order of magnitude” higher
than a cordwood system, and the fuel supply is not established.
> At $3.00 per gallon and 25,000 zallons of fuel oil per vear, the school district pays
§75,000 per year for fuel oil.
> The HELE cordwood fuel equivalent of 25,000 gallons of fuel oil is 233 cords, and at
$125/cord represents a gross annual savings of $45.625.

> The bulk fuel equivalent of 25,000 gallons of fuel oil is 335 tons, and at $40 per ton
represents a gross annual savings of $53,600



> A vulk fuel system mav be marginallv feasible for the Northy way School kev financial

metrics become positive after 20 years given certain assumptions, howeve

> The return/payback on large HELE cordwood systems is very good. Further design and
E cordwood system for the Northway School is

engineering for a medium-size HEL
warranted.

1.3.7 Recommended Actions for the Tok School and Muiti-Purpose Facility

» The Tok School and Multi-Purpose Facility (MPF) is the largest facility in the AGSD
system. The annual fuel consumption estimate is 45,000 to 50,000 gallons.

> The estimated required boiler capacity (RBC) to heat the Tok School and MPF is
2,078,000 Btw/hr during the coldest 24-hour period. Althoughiit may be technically
possible to meet that demand by installing three large (95 :Btw/hr) HELE cordwood
boilers, it is unlikely to be practical. A bulk fuel systent sized 10 25 to 3 million Btw/hr is
likely to be the better option, although the capital costs u§§001ated with such a system are

high and the fuel supply is not established.

> A1 $3.00 per gallon and 48,000 gallons of fuet oil per year, the school district pays
$144,000 per year for fuel oil. The bulk fuel eqiiivalent of:48,000 gallons of fi

1.028 tons, and at $40 per ton represents a grosswannual sav ings of $102,880>
feasﬂ:ﬂe for the Tok School/MPF
s. warranted.

> Given certain assumptions, a bulk fuel system appu
School and further investment in design and engineeris

SECTION 2. EVALUATION CRITERIA, IMPLEMENTATION, WOOD HEATING SYSTEMS

D
-

2.1 Evaluation Cﬂtex" i

The AWEDTG selected nm]ects forevaluation based o the criteria listed in Appendix A. All
AGSD projects meet the AWE DTG 3. Criteria for fuel displacement, use of forest residues for public
benefit, use of local residues, Sus mablim of the'wood supply, project implementation, and
operation and maintenatice. In the ease of cordwood boiler applications, the wood supply from
forest fuels or local processing residues.is adequate and matches the apphcatlons In the case of
bulk fuel boiler applications. the fuel supply is not well identified, although it is reasonably
expected that the supply would develop commensurate with the demand.

2.2 Successful Implementati on

In general, two aspe ts'of project implementation have been important to wood energy projects in
the past: clear identification of a sponsoring agency and dedication of personnel. In situations
where several organizations are responsible for different community services, it must be clear
which organization would sponsor or implement a wood-burning project. (NGTE: This is not
necessarily the case with AGSD) Boiler stoking and/or maintenance is required for approximatety
12-15 minutes several times a day (depending on the heating demand) for most manual systems,
and dedicating personnel for the operation is critical to realizing savings from wood fuel use. And
the cost of that labor cannot be overlooked. In Dot Lake, for example, the wood system was idle
for a more than a year when an employee could not be found to stoke and maintain the boiler. For
each project, it is assumed that personnel would be assigned as necessary and that “boiler duties”
would fit into the responsibilities and/or job description of existing facilities personnel.




2.3 Classes of Wood Energy Svstems

Cne of the objectives of the AWEDTG is to gupnon projects that would use energy-efficient and

T ™

clean burning wood heating systems, i.2., high efficiency, low emission {HELE) systems.

There are, basically, two classes of wood energy systems: manual cordwood systems and
automated bulk fuel systems. Cordwood systems are generally appropriate for applications where
the maximum heating demand ranges from 100,000 to 1,000,000 Btu per hour, although smaller
and larger applications are possible. Bulk fuel systems that burn chips, sawdust, bark/hog fuel,
shavings, etc., are generally applicable for applications where the maximum heating demand
exceeds 1 mllhon Btu per hour, although local conditions, especially fuel avaﬂabﬂiry: can exert
strong influences on the feasibility of a bulk fuel system.

Usually, an automated bulk fuel boiler is tied in directly with the g oil-fired system. With a
cordwood system, glycol from the existing oil-fired boiler system’ would-be circulated through a
heat exchanger at the wood boiler ahead of the existing oil beilers A bulk Hm. system is usually
designed to replace 100% of the fuel oil used in the oil-fired boiler. Though it is:possible for a
cordwood system to be similarly designed, they are usually mtended as a supplement, albeit a large
supplement, to an oil-fired system. :

[n either case, the existing oil-fired system would remain in place and be available for peak demand
or backup in the event of a failure or downtime in the wood sysfem.

SECTION 3. THE MATURE OF WoOoD FUELS

3.1 Wood Fuel Forms amd Cure

Wood fuels in the Tanuna Valley are most likely ta:be in the form of cordwood and/or large,
unprocessed sawmill'residues, pr1m Ir dy slabwood.

hippers located in the general area.

s are several idle o

moisture content (MC.ZB’) and 3,358 to ;,078 Btu/lb at 40 percent m01sture content (NIC40), for
species commonly found in the Tanana Valley (need data for aspen and black spruce).

Ideally, cordwoed should be air dried to 20% moisture content (MC20), and one of the benefits of
using cordwood is that the user may, with good planning, have the opportunity to realize a
substantial economic benefit by buying it green and allowing it to dry. The RHY of white spruce
{the most common species in the Tanana Valley) at MC20 is about 15.66 million Bru (MMBtu) per

cord {assumed to contain 100 cubic of “fuel™).

~

Bulk fuels (wood chips, sawdust, etc.) are generally used “as delivered® from the producer with
little opportunity for additional drying. Ideally, bulk fuels should contain 40% water (MC40) or



less, on a wet weight basis (approximatelv §7% on a dry weight basis). Bulk fuels are usually
traded on a weight {fon) basis and the price may be adjusted up or down to reflect the moisture

content of the fuel. White spruce has a RHY of 7.36 million (MM) Btu per ton at MC40.

Table 3-1. Heating Values of Selected Alaska Species
Cordwood Buik Fuel {chips, sawdust, 2tc.)
v GHV? RHV” GHV? RHY"
SPECIES Btu/lb Btwlb BTU/Mb MMBtu Buw/lb Btw/lb MVIRBtu
(MC0) (MC20) (MC20) per cord (MC40) {(MC40) per ton

Alaska yellow-cedar 9,900 7,920 6,101 4,260 8.52
Western redcedar 9,144° 7,315 5,520 3,824 7.65
Western hemlock 8,515% 6,812 5,037 3,462 6.92
Sitka Spruce 8,100 6,480 4718 3,223 6.45
White Spruce 8,390 7,112 5,325 | 3,678 7.36
Red Alder 7,995° 6,396 4,638 e 3 163 33
Paper (white) birch 8,334 6,667 4898 .| B v 6.72
Quaking aspen i
Black cottonwood 8,800 7,040 5,256 3,626 7.25
Black Spruce
Notes: =

HHV= Higher Heating Value, from Fuelwood Charg

GHV = Gross Heating Value = HHV x (1-MCwb/10

RHV = Recoverable Heat Value = GHV — Energy L

% average of published range of values’

unprotected outdoors can abs rbrainwate
consideration for dry storage may be approprml“
select supp ters carefully - and often piy. a premmm for chips below 40% MC*.

3.3 ?ueé“ft3ﬁ§~aiity

Fuel quality, espeeially moistu
boilers. Por theseassessments;
MC and bulk fuels aver:

Schools in the hortheast USA using wood chips

re content, has a large impact on the performance of wood-fueled
is assumed that cordwood has been seasoned and dried to 20%
O% water. Wetter fuel has lower heating values as shown in Table 3-2.

i Table 3-2. Effect of Moisture Content on Gross Heating Value of White Spruce

| HHY ! GHV | GHV | GHV GHY |
| Brw/lb | Buyib f B/lb | Biu/lb Br/lb
SPECIES | Oven-dry (OD) | (MC20) | (MC30) l (MC40) (MC50) |
i | i )
| White spruce { 8,890 !f 7,112 z 6,223 ; 5,334 4,445 E

i

Notes:
HHV= Higher Heating Vaiuve, from Fuelwood Characieristics of Northwestern Contfers and F am‘woods '

GHV = Gross Heating Vaiue = HHVx (1-MCwb/100), MCwb is mcisture content (wet basxs,




3.4 Reeoverable Heat and Fuel Ol Equivalence/Displacement

Wood boilers are more expensive to install, own and operate than fuel oil boilers. Fuel cost
savings (the difference between the cost of wood fuel and the cost of fuel oil) must pay for these
higher investment and operating costs. The potential fuel oil displacement depends on the
recoverable heating value (RHV) of the wood and the efficiency with which the boiler converts
wood to energy (CE). Table 3-2 shows the potential amount of fuel oil displaced by wood at
typical efficiencies with the heating values from Table 3-1. Wood system boiler conversion
efficiency (CE) can be expected to vary from 35% for LEHE systems to 75% for HELE systems.

Deliverable heating value (DHV) is calculated using the equation:

DHV=RHV X CE *

Where DHV = Deliverable Heating Value
RHYV = Recoverable Heating Value
CE = Conversion Efficiency

The fuel oil equivalence for white spruce bulk fuel (chips, sawdust) at MC40 is caleu ated at 46.7
gallons per ton at 70% conversion efficiency. The'fuel vil equivale ce for white spruce cordwood
at MC20 in a HELE cordwood boiler is calculated at 106.4 gallons of fuel oil; more-than twice as
much as an LEHE boiler at 49.6 gallons per cord. ;

Boiler and Fue RHV pHyy | Fuel Oi Equivalent
i (1 unit = X gallons)
o . 138.000 - 110,400
2 o X & =10
O1l boiler, #2 Fuel Oil Biw/gallon Bwsgallon 1gallon = 1 gallon
Wood chip boiler, e 736 | 515
white spruce, bulk N | P 1 ton = 46.7 gallons
wood fuel @ 40% M .\-IIJ!u/tgn i, MMBtu/ton
- 15.66 o, | 11.75 ERVOR
i[())il/lcng MMBtw/cord | o Uit ‘! MMBtuw/cord I eord = 106.4 gallons
LU0 IV i
o |
LEHE boiler, whi ; { 5.48
d (@ 315% : =496 ¢
i%I;L/ICf/[CCOI'dWOO {17 ; 35% f MMEBw/cord ! cord = 49.6 gallons
LU0 1 i
Notes:

RHV = Recoverable Heating Value
DHV = Deliverable Heating Value
HELE = High efficiency. low emission
LEHE = Low efficiency, high emission
MMBu = million British thermal units




SECTION 4. WOoOD-FUELED HEATING SYSTEMS
4.1 Cordwood Beiler Systems

1.1 Low Eificiency High Emission Wood Boilers

Most manual outdoor wood boilers (OCWBs) that burn cordwood are relatively low-cost and save
fuel oil but have been criticized for low efficiency and smoky operation. These could be called low
efficiency, high emission (LEHE) systems and there are dozens of manufacturers. The State of
New York recently instituted a moratorium on new LEHE OWB installations due to concerns over
emissions and air quality”. Other states are also considering regulations®”%°. Since there are no
standards for OWBs (“boilers” and “furnaces” were exempted from the | *)88»EPA regulations'®)
OWRB ratings are inconsistent and can be misleading. Standard procédures for evaluating wood
boilers do not exist, but test data from New York, Michigan and elsewhere showed a wide range of

apparent efficiencies and emissions among O WBs.

In 2006, a committee was formed under the American Seciety for Testing and Materials (ASTM)
to develop a standard test protocol for OWBs'!. The standards inciuded uniform P
determining performance and emissions. Subsequently, the ASTN committee spon
three common outdoor wood boilers using the new procec Theresults showed.efficiencies of
35% to 40% and emissions more than nine times the standard for industrial boilers. Obviously,
these results were deemed unsatisfactory and new standards begdn to be developed.

In a news release dated January 29, 2007", the 1U.8: Environmental Pr utectmn Agency announced

anew voluntary partnership agreement with 1O major manufacturers {o make cleaner-burning
OWZBs. The new standard calls for emissions n@t to exceed (.6 ')f\unds (272.16 grams) of
particulate emissions per million Btu of heat inptit.;Compared to EPA’s 1988 emission standards
for non-catalytic woodstoveés of 7.5 ‘erams (0.0165:1bs) of smoke per hour, and 4.1 g/h (0.009 Ib/hr)

for catalytic stoves (http:/www.epa.gov/woodstoves/technical.html), this still seems quite liberal,
LDy L q

but it’s a step in the right ;j\iruction.i;

To address locag 1cerns over ru:;nl g OWB installations, the Northeast States for
d“Aur Us \Ia agement (NESCAUM), and EFPA have developed model regulations that
suggest OWB installatio cifications clean fuel standards and owner/operator training.

(http:fa .Vw epa.cov/woodhe: ater s/ and hitp://www.nescaum.org/topics/outdoor-hvdronic-heaters)
ard Will improve air quality and boiler efficiency but will also
odity their designs, fabrication and marketing to adjust to the

models will no longer be available.

Implementatn n of the new sta
increase costs as- rwnufacbure
new standards. Some low-e

4.1.2 High Efficiency Low Emission Cordwood Boilers

In contrast to low efficiency, high emission (LEHE) outdoor wood boilers there are a few units that
can rightly be considered high efficiency, low emission (HELE). These systems are designed to

burn cordwood fuel cleanly and efficiently.

Table 4-2 lists three HELE boiler suppliers, two of which have units operating in Adas a. A Tarm
gasification boiler is being used to heat a 5,000 square foot house in Palmer, AK.” Tarm USA
supplies boilers from 100,000 Btu/hr to 198,000 Btw/hr maximum heat outpur and claims fuel to



not water 2fficiencies of 80%. A Garn boiler by Dectra Corporation is used in Dot Lake, AK to
heat several homes and the washeteria, replacing 7,000 gallons per year (gpy) of #2 fuel oil.’

Table 4-2. HELE Cordwood Boiler Suppliers

I

Btwhr ratings ] Supplier
= - New Hori
EKO-Line 85,000 to 275,000 B
www.newhorizoncorp.com
Tarm 100,000 to 198,000 ) T Ui . .
| www.tarmusa.com/wood-gasification.asp
Carn 350,000 o 950,000 37 Dectra Corp.
ww.dectra.pet/garn

Note: Listing of any manufacturer, distributor or service provider does not ¢ fute anendorsement.

Table 4-3 shows the results for a Garn WHS 1350
Btu/hr by the State of Michigan using the new ASTM

standards for wood stoves and boilers. Itis imponant to member that Wood fired Boilers are not
4,15

entirely smokeless; even efficient boilers smoke for a few minutes on startup.”™

Table 4-3. Emissions

Appliance

EPA Certified Non Catalytic Stove |

EPA Certified Catalytic Stoye

EPA Industrial Boiler (

GARN WHS 1350 Boiler* ~

Source: Intertelc Testing Services, Mich }n March 2006, &
Note: * crefficiency or 75.4% basm upon the higher heating value (HHVY) of wood.

Garn advemaus efficiencies of 70+% for their WHS series from 350,000 to 950,000 Btw/hr heat
output with heat'storage capacities of 920,000 Btu to 2,064,000 Bru (120°F - 200°F). While other

suppliers may devélop models with similar performance, Tarm and Dectra/Garn units were used as
the basis for this feasibility as essment'®.

Cordwood boilers are ideal for applications from 100,000 Btu/hr to 1,000,000 Btu/hr, although
both larger and smaller apphcanons are possible.

4.2 Buik Fuel Boiler Systems

Commercial bulk fuel systems are generallv efficient and meet typical federal (EPA) and state air
quality standards. They have been around for a long time, and there is little new technological
ground to break installing one. Efficient bulk fuel boilers typically convert 70% of the energy in
the wood fuel to hot water or low pressure steam when the fuel moisture is less than 45% moisture

content (MC), {calculated on a wet basis).




Most vendors provide systems that can burmn various bulk fuels (wood chips, sawdust, wood pellets
and hog fuel), but each system, generally, has to be designed around the predominant fuel form. A
system designed to burn clean chips will not necessarily operate well on a diet of hog fuel, for
example. And most vendors will emphasize the need for good quality wood fuel and a consistent
source of wood fuel, i.e., fuel with consistent size and moisture content, from a common source is
more desirable than variations in chip size or moisture content. Table 4-4 presents a partial list of

bulk fuel boiler system vendors.

, Q - |

Table 4-4. Bulk Fuel Boiler System Vendors !

Decton Iron Works, Inc
Butler, WI
(800) 246-1478
www._decton.com
Messersmith Manufacturing, In
Bark River, MI
(906) 466-9010 == ,
www.burnchips.com e,
Chiptec Wood Energy. Systems =, T
South Burlitigron, VT
(800) 244-414¢6
www.chiptec.com
New Horizon Corp.
Si tton, WV
)202-5 070

-

elSystems are \.ulable in a rar
/ _.'The majority ot

50,000 OaHu s of fuel o1l per 3 ‘ar) haﬁe the best potential for installing bulk fuel boilers and
1alysis. Bulk fuel systems with their storage and automated fuel

warrant detailed ehgineering
rally not cost-effective for smaller applications.

handling conveyances are ge

Although there are several options, bulk fuel (chips. sawdust, bark, shavings, etc.) is best delivered
in self-unloading tractot-trailer vans that hold about 22 to 24 tons of material. A facility such as
the Tok School, replacing 48,000 gallons of #2 fue! oil with white spruce bulk fuel (MC40) would
use an estimated 1,028 tons per year, or about 43 to 47 tractor-trailer loads spread out over the

school year.

There are at least three bulk fuel boilers in Alaska (Table 4-5). The most recent was installed in
Hoonah in 2006. A 4 MMBtu/hr chip boiler is under consideration for installation at the Craig
Aquatic Center to replace 36,000 gallons of fuel oil per year. It is similar in size to boilers recently

mnstalled in Montana schools as shown in Table 4-6.



Table 4-3. Buik Fuel Beoilers in Alaska

]
;
‘ Boiler Heating | )
| Installation . « | MMBw/hr S e | Supplier
[ Horsepower® | Degree Days*™ |
Craig Aquatic Center - . :
18 Ad 120 4 7,209% Chiptek
Craig, AK
ley Straits Lumber & Milling , ]
4 , e 72 E Decton
Hoonah, AK !
Regal Enterprises .
2 P N/A Messersmith
Copper Center, AK
Logging & Milling Associates
SEHIZ & | g N/A Decton
Delta Junction, AK
Notes: X
* Heat defivered as hot water or steam. 1 Boiler Horsepower at a temperature of
100°C (212°F) into steam at 212°F
** assumes base = 65° F
NOAA July 1, 2005 through June 30, 2006, Ketchikan d a :
\IOAA, July 1, 2005 through June 30, 2006, Average of Juneau zm.i Y u\ut; <
\JOA& July 1, 2005 through June 30, 2006, Gulkana data z
NOAA, Juty 1, 2005 through June 30, 2006{Big Delta data
g Dnvs!Month]v%ZUCirv:ZODGijun%ZOZOOG o

! P iifip.cpe.ncep.noas.gov/htdocs/products/analvsis monitorine/cdus/de

5 davc ‘archives/Heating%20denres® i

The invecuu’:' t cost ofbulk firel systems ranges from 5500,000 to $2 million, with about $350,00¢C
to $900,000 in equipment costs. Fuel handling and boiler equipment for an 8 MMBtwhr (300
BHP) systemn was recently quoted to a school in the northeast USA for $9C0,000. A boiler and fuel
handling equipment for a 3 to-4 MMBtwhr systems is about $350,000 to $500,000. The 2.4
MMBu/hr system in Hoonah was installed at a sawmill for $250,000, but an existing building was
used and there were significant economies in fuel preparation and handling that would be
unacceptable outside an industrial setting. Fuel and boiler equipment for a 1 MMBtu per hour
system is estimated at $250,000 to $280,000 (buildings are extra). Several schools in New England
have been able to use existing buildings or boiler rooms to house new equipment and realize
substantial savings. The Montana projects are all in new buildings. Schools in Montana and New
England that have installed bulk fuel systems save about half the total cost of fuel oil consumed per

4
vear.



I Tabie 4-6. Bulk Fuel Boilers in Montana Scheois * |
|

E Facilics | Phillipsburg | Darby Pubiic | Thompson Falls | Victor Public
I L . e 1 :
| Public Schools Schools Public Schocls | Schools
j Locarion Phillipsburg, MT : Darby, MT Thompson Falls, MT ; Victor, MT
[ Fieting Degres i
| Heating Degre 8,734 7.041 6,496 | 7,494
i Days*** i
; ;
Project Cost * $650,000 $650,000 3455,000 5628,991
Square Footage ** 99,000 82,000 60,47,47 47,000
Peak Cutput (Btw/hr) 3,870,000 3,000,000 1 ,)Okts;a?t.)O 4,900,000
| S’ o
A 5 i
Annual wood fuel 400 750 400 | 500
use (tons) Y ,
Fuel Replaced Natural Gas Fuel Oil Fuel Oil | Namral Gas
Estimated Fuel Oil NA 50,000 gal il NA
Use = . :
Estimated annual $67,538 $100,000 $60,000 $31,898
fuel savings (811 dkt) #.(82.50/gal) ($2.50/gal) ($13.832/MMBtu)
Boiler Supplier*** N/A ' Ch erk Messersmith
Date Operational 01/05 ; ‘ : 09/04
Source: Montana Department of Natt esource Conservation, {tf;fc.mt.gov
Notes: =
* Darby cost excludes $268,000 inrepairs to existing heardistribution system.
*## Victor boiler sized tivheat an additional 16,000 sq. ft. infuture.
s** Additional data not ; ;pp]ied by ;-i.ki‘,\;'ultana DNRC :

.. to the equipment cost puts the total cost at Darby between
million Btw/hr system to replace 47,000 gallons of fuel oil per

git
$716,000 and SZ 0,
year. (NOTE: the Dar
although the heating cidays are qulte different, Wthh could impact bo1ler sizing.) Smcu the
boiler was installed at L‘\u by, building and equlpment costs have increased from 10% to 23%. A
new budget price Ior the Darby system might be closer to $300.000 excluding the cost of repairs 1o

the existing system.”

The Craig Aquatic Center project was originally estimated at less than $1 million to replace
propane and fuel oil equivalent to 36,000 gallons of fuel oil, but the results of a recent (January
2007) bid opening brought the cost estimate to $1.8 million. Building and system integration costs

for the pool and two schools increased the project costs.



Table 4-7. Darby Public School Wood Chip Boiler Cosis * |

|

; Boiler Capacity | 3 MMBu/hr i
| Fuel Off Displaced 47,000 gallons |
{ Hearting Degree Days 7,186 ’
% System Costs:

| Building, Fuel Handling } $ 230,500 ‘
| Boiler and Stack | $ 285,500

;j Boiler system subtotal

{ Piping, integration

‘ Other repairs, improvements

] Total, Direct Costs

] ) - T
| Engineering, permits, indirect

@tal Cost

Source: Biomass Energy Resource Center, 2005 *

'$1,001,000

S

SECTION 3. SELECTING THE APPROPRIATE SYSTEM

Selecting the appropriate hew 1.5 stem is, prim a fUDCUO:" of hea‘tmc demand It 15 generally

an impact on fuel economy. Potential savings
smust be \\u"hed amu.m mmal investment costs and ongoing operating, maintenance
"(OM&R} costs.. Wood system costs include the initial capital costs of purchasing and
f(entfmeermc permxmn etc.), the cost of the fuel

h equlpment non Lupltal cos

especially labor:

5.1 Comparative Cosis

The major advantage of wood fuel compared to fuel oil is the cost of the fuel. Wood-fueled boilers
are usually first installed where fuel is free or very low-cost. Typically, this means installations at
sawmills and/or other wood processing facilities. On Prince of Wales Island in southeast Alaska,
there are three low efficiency outdoor wood boilers that burn large mill residues (slabs, edgings,
butt cuts and buck-outs) to heat buildings and dry kilns. In Hoonah, Dry Creek, and Kenny Lake
bulk fuels (planer shavings, chips and sawdust) are burned in automated systems, again, to heat

buildings and dry kilns.
Following installations at sawmills and woodworking plants, wood-fueled boiler installations are

often feasible when installed in close proximity to free or low-cost fuel. Excess processing residues
are often available at minimal cost at the mill/plant site. However, there is usually a cost associated



s

with loading and transporting the fuel to the boiler installation. There are numerous such {OWEB)

installations in the Tanana valley and around the state.

Table 5-1 compares the cost of #2 fuel oil to white spruce bulk fue] (MC40) and white spruce
cordwood (MC20). In order to make reascnable comparisons, all the variables must be taken inio
account. and costs must be reduced to cost per million Btu (MMBtu). -

1
| Tabie 5-1. Comparative Cost of Fuel Oil vs. Cordwood and Bulk Fuel

= a7 Conversion A Price pe anit Cost per MMBtu
FUEL ( REV (B | pfl 08 | DHV: (B ; )
{ | 250/gal 22.65
uel oil, #2 ! ==
f ?UZ% L#2, 138,000 | 80% L 110,400 3100 27.17
P 5 | ] 350 3170 |
‘ | f 30/ton « 5.82
White spruce { -
o 7,360,000 70% 5,15 7.76
| ton, MC40 | 7° ’ } >
White spruce / - :
| 15,660,000 11,745.000 64
I cord, MC20 | i ig 37

[ ’
' Notes:
J * from Table 3-2

5.1.1 Cost per MMBta -'S‘?éﬁssﬁw;v“— Bulk Tuel

Figure 3-1 lllust“ates the lcf.iuonshv; between the pric of white spruce bulk fuel (MC40) and the
cost of delivered heat, (the slanted‘line). For :,acll $10 per ton increase in the price of bulk fuel, the
cost per million Bty inereases by about $1.94. The chart assumes that the bulk fuel boiler converts
0% of the RHV energy in the wood to useful heat and that fuel oil is converted to heat at $0%
The dashed lines‘represent fuel-oil at $2.50, $3.00 and $3.50 per gallon (322.65, $27.17

31.70 per million Btu ;precnvel‘ v

At high efﬁcwn heat from white spruce bulk fuel (MC40) at $116.70 per ton is equal to the cost
of oil at $2.50 per gallon, before considering the investment and OM&R costs. At 70% efficiency
and $40/ton, an efficient bn ‘Tuel boiler will deliver heat at about 34% ($7.76 per MMBtu) of the
cost of fuel ol at $2.50 gallon, before considering the cost of the equipment and OM&R.
Figure 5-1 shows that at'a given efficiency, savings increase significantly with decreases in the
delivered price of bulk fuel and/or with increases in the price of fuel oil.




Cost {$) per MMBtu as a Funciion of
Bulk FueiCost

30.00

!
.
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S

20.00

15.00
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10.00

5.00

0.00 . : \ K ; 7 ‘ ; i
25 40 55 70 85 100 115 130 145 160

Buik fuel cost, $ per-ton

Fuel Oil at $3.50 per gallon
Fuel Oil at $3.00 per gallon
Fuel Oil at S" 50-per gallon

E 1gure 5—_. illustrates the relu{i mslnp beD\ een the price of white spruce cordwood (MC20) and the
cost of delivered heat, (the siunh,d hne) Foreach 310 per cord increase in the price of cordwood

the cost per millice
converts 75% of the RHV energy in the cordwood to useful heat and that o1l is converted to heat at

80% efficiency. The da d’lines represent fuel oil at $2.50, $3.00 and $3.50 per gallon (522.63,
$§27.17 and $31.70 per million Btu respectively).

At high efficiency, heat from white spruce cordwood (MC20) at $266 per cord is equal to the cost
of oil at §2.50 per gallon, before considering the cost of the equipment and OM&R costs. At 75%
efficiency and $100/cord, a high-efficiency cordwood boiler will deliver heat at about 37.56%
($8.51 per MMBtu) of the cost of fuel oil at $2.50 per gallon. Figure 5-2 shows that at a given
efficiency, savings increase significantly with decreases in the delivered price of cordwood and/or

with increases in the price of fuel oil.



i Cost{S) per MMBtu as a Funciicn of
Cordwood Cost

Cost ($) per MMBtu

75 100 125 150 175 200 225 250 275 300 325 350 375

Cordwood cost, § per cord

Fuel Oil at $3.50 per gallon
Fuel Oil at $3.00 per gallon
Fuel Oil at $2,50 per gallon

2

Figure 5-2. Effect of White S

5.2 Determining Demand ; o

Table 5-2 shows the approximate amotnt of fuel oil used by each of the AGSD facilities annuaily.
The smallest tacility is the AGSD Offices, which consumes an estimated 4,000 gallons per vear.
This and the other AGSD facilities using 15,000 gallons per year (gpy) or less are best suited to
cordwood boilers. The:Northiway School, at an estimated 25,000 gpy, couid be served, technically,
by either a large (or mz_tfriélé) HELE cordwood boilers or a small bulk fuel boiler, depending on
site-specific variables and financial considerations.

The largest facility is the Tok School and Multi-Purpose Facility (combined), consuming 45,000 to
50,000 gallons of fuel oil per vear. Although it would not be out of the question to consider
multiple large HELE cordwood boilers, this facility is probably best suited to a bulk fuel wood

boiler. -



i P . s .
| Table 5-2, Estimated Annual Fuel Cil Consamption, AGSD Facilities

' AGSD Faclity ! Estimated Annual Fuel Consumption ‘f
;ﬁ—— . : )f Gallons f Cost (3) @ $3. OO/ga'Zlonj
AGSD Offices | 4,000 | 12,000 |
| Dot Lake School j 4-5,000 / 12-15,000 ]
L Tanacross School f 5-6,000 { 15-18,000 f‘
{I Mentasta Lake School , 12-15,000 / 36-45,000 7
r Tetlin School j 12-15,000 ; 436-45,000 7
L Northway School / 25,000 ; 75,000 7
Tok School & MPF [ 45-50,000 135-150,000 1
TOTAL ) 107-120,000 321:360,000 7

S

Wood boilers, especially cordwood boilers, are often sizéd te dis only a portion of the heating

load since the oil system will remain in place, in standby modé; for “shoulder seasons” and peak

demand. Fuel oil consumption for each AGSD facility was compared with heating demand based
on heating degree days (HDD) to determine "\i.'ha:,::required boiler capasity (RBC) for heating only on
the coldest 24 hour day (Table 5-3). This méthod matches well with [)IL/I’}::K%}:HSI boilers installed in
schools across the country. While there are many factors te consider;when sizing heating systems
It is clear that, in all cases in this study, a wood ystemyof less-than*maximum size could still

replace a substantial quantity 6 fuel oil. -

The calculations show that installed oil-fired heating capacity at most sites is 1% to four times the
demand for the coldest day." Manual HELE cordwood:boilers, equipped with special tanks for
thermal storage, can also supply. heat ath igher than their rated capacity for short periods. The
4,400 gallon steragetank at Dot Lake, for exam ple, can store more than two million Btu which
would be endugh to heat the AGSD Offices on the coldest day for about 114 hours (2,000,000 +
174,000) [although you would probably notsinstall such a large boiler for this facility], or the

Northway School on the coldest day for nearly 2 hours (2,000,000 + 1,03 1,000).

According to these calculations (Table 5-3) the AGSD Offices, Dot Lake School and Tanacross
School could supply.100% of their heating needs of 174,000 to 250,000 Btw/hr with a Garn model
WIS 1500 boiler rated at 350,000 Bru/hr. The Tetlin School and Mentasta Lake School (RBC =
650,000 Btu) could install a pair of Garn WHS 1500s or WHS 2000s (for a total of 700,000 or
850,000 Btu/hr), ora single Garn model WHS 3200 rated at 95 0,000 Btwhr to meet their peak
demands of 650,000 Btu/hr. The Northway School could come close (2%} to meeting its RBC
(1,031,000 Btw/hr) with the installation of a single Garn model WHS 3200, or instailing a pair of
Garn model WHS 3200s rated at 950,000 Btu each to fully meet the peak heating needs.

The buildings at the Tok School and Multi-Purpose Facility have a total installed capacity of more

than 3 times the estimated demand of 2.078 MMBtu/hr (due to mutltiple individual boiler
installations, each of which is oversized). This suggests thata 2.5 to 3 MMDBtwhr boiler could

replace all the oil used at this facility. The buildings are somewhat separated from one another,
which increases piping costs and heating losses, but since the buildings are at the same elevation it
is feasible to distribute heat to them from a single boiler. It may be technically possible to provide



this much heat with a large. manual, HELE system (using multiple boilers), but due to the labor
requirements o stoke the boilers, such an arrangement may not be practical. It is more likely that a

bulk fuel system would be required.

Table 5-3. Estimate of Heat Required in Coldest 24 Hr Period

Pj
i I Fuel Ol Used |  Heating RBC® ' Installed |
J Facility gal/year® J Degree Days’ Btu/hr | Bavh?® !
| AGSD i 4,000 | 13,486 | . 174,000 ’ 300,000 ‘
| Offices [ | i ‘
| Dot Lake 45,000 14,044 198.000 ’ 354000 |
| School ! |
| I
e 56,000 | 14,044 250,000 600,000 |
| School | '
Mentasta . o |
Lake School I 12-15,000 ; 13,486 , | } 656,000 ! 744,000 !
o 12-15,000 13,486 130,947 650,000\ ) ,030,000
School 1
| [
[ ?gjﬁ%‘f’ay f 25,000 , 14,044 } 209,565 | ! 1,031,000 { 3,034,000 f
[ Tok School & | e | [ 6,000,000 + |
3 4 b 2 -54 2.07 ’ >
&PF ! 48,000 I 13,486 419,\01_ I 54 W_,,,o/S,ooo 3 245,000 I’
Table 3-7 Notes: e |
] From SOI and site visits
f "NOAA, July 1, 2005 mrouoh June 30, 2006:
2 12 ‘deree®o20Davs bMoniily® 200 2006/iuns4 202006 1

fp/ifp.cp 2.noa gov/hid teinnalysis _mon itoringicdi
Btu/DD Btu/year X 011,: urmace ..um ersion eﬁ'cn:ncy

5) /Degree Days
3 ata for Alaska Cities, Research and Rural Development
ng Fmanc € >rporamon, 4300 Ba face Parkway Anchoraoe AK 99504, January 2000.
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SECTION 6. FINAMNCIAL METRICS

Biomass heating projects are viable when, over the long run, the annual fuel cost savings generated
by comverting to biomass are greater than the cost of the new biomass boiler system plus the
additional operation, maintenance and repair {OM&R) costs associated with a biomass boiler

(compared to those of a fossil fuel boiler)

Converting from an existing boiler to a wood biomass boiler (or retrofitting/integrating a biomass
boiler with an existing boiler system) requires a greater initial investment and higher annual
OM&R costs than for an equivalent fossil fuel system alone. However, in a viable project, the
saving in fuel costs {wood vs. fossil fuel) will pay for the initial investment.and cover the
additional OM&R costs in a number of years. After the initial investment 1s paid off, the project
continues to save money (avoided fuel cost) for the life of the boiler. Since inflation rates for fossil
fuels are typically higher than inflation rates for wood fuel, increasing mflation rates result in
greater fuel savings and thus greater project viability.'’

ids not only on the relative costs and cost
1ons of the facility owner..For 'ChlS reason,
nted using the follu W 1ncr metrics:

The potential financial viability of a given project de
savings, but also on the financial objectives and expe;
the impact of selected factors on potential project via

Simple Payback Period

Present Value (PV)

Net Present Value (NPV)

Internal Rate of Return (IRR)

Total initial investment costs include all of the capital -_=1‘i’,ﬁ‘nm—capit@1? costs required to design,
purchase, construct and install a biomass boiler System in amexisting facility with an existing boiler
and steam or hot water distribution system.

6.1 Simple Payback Period

From: www.odellion.com:

The [Simpig] Paybac« Ffmod is defined as the length of time requirad to recover an initial
ent through cash, Hovs genergted by the investment. The Payback Period lets you see
in relation to time. The shorter the time period the

4

investm
the level of profitability of an i investme

better the investment opportunity:

e D Invesiment
rEY back ‘

Zariood - , , .
Ceneh cash flow (year)

As an example, cons;der the implementation of a Human Resourcas (HR) scftware application
that costs $150 thousand and will generate $50 thousand in annual savings in four vears (the

project duration):

HR Appiication Example

Initial Yeaar i Year 2 Year 2 Yaar 4
cost: $150K  benefit: $50K benefit: $50K benefit: $50K benefit: $50K



Using the formula above, the Payback Period is calculated o be three years by dividing the
initial investment of $150 thousand over the annual cash flows of $50 thousand. This equation
is only applicable when the investment produces equal cash flows each vear. Now consider the
software implementation with the same initial cost but with variable annual cash flows:

HR Applicaticn Example

Initial Yaar 1 Year 2 Year 3 Year 4
cost: $150K  benefit: $60K benefit: $60K benefit: $40K benefit: $20K

Given the variable cash flows, the payback is calculated by looking at the cash flows and
establishing the year the investment s paid off. At the beginning of ¥ 2, the company has
recoverad $120 thousand of the original $150 thousand. At the end &f Year:2, the remaining
$30 thousand is recovered with the cash flow of $40 thousand earnad during this period. The
payback period is then 2 + ($30 thousand/$40 thousand) or 2.8Years; .
The Payback Period is a tool that is easy to use and understandy but it doe
Payback period analysis does not address the time valué of moeney, nor do
recovery of the initial investment. 7

ave its limitations.
it:go beyond the

w

6.2 Present Value

From: www.en.wikipedia.oro:

ayments (known asicash flow(s)) is the
me future date, iscounted to account for the
estrnent risk. Agiven amount of money is

The present value of a single or multiple future
nominal amounts of money to change hand

time value of money, and other factors such as inv \
always more valuable sooner.than later since & nables one to take advantage of investment

opportunities. Present valtes are therefore sma er than corresponding future values. Present
value calculations are v idely used in business and economics to provide a means to compare
cash flows at different times on a meaningful "likezto like" basis.

% interest rate is today worth:

One hundred dollars 1 yeérf{r"ﬁm“ha,w[a

future amount 1060 ]

Present valoe = — — = —
(1 + luterest ratei=®™ (] 4 0531

(37
I

o

6.3 Net Present Value.

From: htm://www.odelLi@n.com:

The Net Present Value (NPV) of a project or investment is defined as the sum of the present
values of the annual cash flows minus the initial investment. The annual cash flows are the Net
Benefits (revenues minus costs) generated from the investment during its lifetime. These cash
flows are discounted or adjusted by incorporating the uncertainty and time value of money. NPV

is one of the most robust financial evaluation tools to estimate the value of an investment.

The calculation of NPV involves three simple yet nontrivial steps. The first step is to identify the
size and timing of the expected future cash “flows generated by the project or investment. The
second step is to determine the discount rate or the estimated rate of return for the project.
The third step is to calculate the NPV using the equations shown belcw:



RITSRSE Fpaed da
R iwrital : 3 -
rrwasiment e it t

Definition of Terms

Initial Investment: This is the investment made at the begmh‘{hg of the p roject The value is

usually negative, since most prOJects involve an initial cash ‘Outflow. The initial investment can

Rate of Return: The rate of return is calculated by Iookmg at comparable investment

alternatives having similar risks. The ratﬁ.of return 15 often rﬂ:crfed to as the discount rate ,
interest rate, or hurdle rate, or company ¢o
rate for the projec't, as they approximate t
company as a whole.

A company should xnves,L ina prOJL_L only if the
is less than zero, the project will provide enoug
since there are alternative erestm ts that will ear

nancial benefits to justify the investment,
t least the rate of return of the

investment.

company wlf select uH the projects with a positive NPV. However, because of

capital or budget constraints, companies. usual y employ a concept called NPV Indexes to
prioritize projects having the highest valde. The NPV Indexes are calculated by dividing each
project’s NPV by its initial ca sh outlays The higher the NPV Index, the greater the investment

opportunity.”

The NPV anaiysis is highly fle ible and can be combined with other financial evaluation tools
such as Decision TFE* models, and Scenario and Monte Carlo analyses. Decision Trees are used
to establish the expected cash flows of multiple cash flows each one having a distinct probability

of occurring.

The expected cash flows are then calculated from all the possible cash flows and their
associated probabilities. NPV and Scenario Analysis are combined by varying a predetermined
set of assumptions to determine the overall impact on the NPV value of the project. Finaily,
Mante Carlo analysis provides a deeper understanding of the relationship betweean the
assumptions and the final NPV value. The Monte Carlo analysis calculates the standard deviaticn
or ultimate change of NPV by using a set of different assumptions that dominate the end resuit.”



5.4 Internal Rate of Return (IRRY)

From: hmy://en.wikipedia.org/wiki/hltemal rate of return:

The internal rate of return (IRR) is a capital budgeting method usad by firms to decide whether
they should make long-term investments. The IRR is the return rate which can be earned on
the invested capital, i.e. the vield on the investment.

A project is a good investment praoposition if its IRR is greater than the rate of interest that
could be earned by alternative investments (investing in other projects, buying bonds, even
putting the money in a bank account). The IRR should include an appropriate risk premium.
Mathematically the IRR is defined as any discount rate that resuits in a- et present value of zero

of a series of cash flows.

In general, if the IRR is greater than the project's cost of capital, er hurdle (i.e., discount) rate,
the project will add value for the company. ,

From http://'www.odellion.com:

The Internal Rate of Return (IRR} is defined as th count rate that makes the project have a
zero Net Present Value (NPV). IRR is an alternative m od of evaluating investments without
estimating the discount rate. IRR takes into account the time valué-of money by considering the
cash flows over the lifetime of a project. The IRR and NPV .concepts are related but they are not

equivalent.

The IRR uses the NPV equation as its starting point

N Cash oy Ve 88y
MNPY = oo o hmtad - s
lvasEnen s H P pErmTy R
RS0 R {1HRRY T

Definition of Terms

. The.investment at the peginming of the project.

Measure of the.actual cash deperated by a company or the amount of cash earned
after paving all expenses and taxes.

IRR: Internal Rate of Return.

n: Last year of the lifetime ofthe project.

P
>

Calculating the IRR is f:j’o'x/".e through a trial-and-error process that looks for the Discount Rate
that yields an NPV equal to zero. The trial-and-error calculation can by accomplished by using
the IRR function in a spreadsheet program or with a programmable calculator. The graph below
was plotted for a wide range of rates until the IRR was found that vields an NPV equal to zero

(at the intercept with the x-axis).
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han the IRR will:-vield a
positive NPV. The higher the discount rate the more the cashiflows wiil be reduced, resulting in
a lower NPV of the project. The companywvvlll approve any pro_.er’t or investment where the IRR
is higher than the cost of capital as the NFV will be greater than zero.

for this particular project of 21%; then there w
be considered a profitabie one.”

The IRR is therefore'the maximum allowable disco
the cost of capital and risk ofithe praject, For this
break-even rate of return. It 1 ,
cash inflow s

There aie some special situations nr, e the IRR concept can be misinterpreted. This is usually
the case when periods of negative cal*h flow affect the value of IRR without accurately reflecting
the underiying performance of the investment. Managers may misinterpret the IRR as the
return on a@given investment. This is not the case, as the IRR is the

ovide an absolute view on the project return.

breakeven rate

SECTION 7. ECONOMIC FEASIBILITY OF CORDWOOD SYSTEMS

&

7.1 Initial Investment Cost Estimates

Short of having an actual Design & Engineering Report or a Concept Design Report prepared by a
licensed professional engineer, there is no way to determine actual costs for any particular system
at any particular site. Such a report is beyvond the scope of this assessment. However, three generic
system scenarios are offered as a means of comparison. Actual costs, assumptions and “guess-

timates” are identified as such, where appropriate.



Wood heating systems include the cost of the fuel delivery and storage facilities, boiler squipment,
boiler building (if necessary), plumbing and connections, heat exchangers, electrical service to
integrate with existing distribution systems, installation and, for larger and institutional projects, an
allowance for engineering and contingency.

Before a true economic analysis can be performed, all of the costs (investment and O&M) must be
identified, and this is where the services of a mechanical and, perhaps, a civil engineer are

necessary.

Table 7-1 presents generic scenarios of initial investment costs for three cordwood systems (small,
medium and large). The total system cost is often two to three times the cost of the boiler itself;
more if buildings must be constructed.

Table 7-1. Initial Investment Cost Seenarios for Generie C ordwood Sysiems
Facility Small 1 Large
Fuel oil consumption, 5.000 25,000
gallons per year e L
Calculated required boiler U,
0 7 ( N 3
capacity (REC) 200,000 ‘ 020799) 1,000,000
Cordwood boiler Garn WHS 1500 Garﬁ~'~\\"i-15 3200 Garn WHS 3200
Btu/hr 350,0000-. : 950,000:, 950,000
Building and Equipment (B&E) Costs ' '
¥ Fuel storage pole barn® $14,100 S asa000 S $70,500
Si5persf| | (47 cords; 940 sf) 140 cords; 2800 sf) (235 cords; 4,700 sf)
Boiler Building-i- . 188,960 814,000 814,000
$35 persf 1 (6 16) (20 x 20) (20 x 20)
Boilers &~ a9t Eiey
Base price” | $27,700 527,700
Shipping 32,500 32,500
/connections’ $4,000 $5,000
Installation’ | $3,000 $3,000
!
Total Direct (B&E) Costs -+ 540,600 593,200 $122,700
Engineering + Conﬁwnz-:ncy .
: : 32 2.2
(Io%)b : , 54,060 | $9,320 $12.270
y ;
Girand Total 544,660 i 5102,520 $134,970
Notes:
* A cord occupies 128 cubic feet. If the wood is stacked 6% feet high, the area required 1 store the wood is 21 square feet per cord.
unsubstantiated “guess-timate”
¢ List price, Dectra Corp, May 2006 j

Building(s) and plumbing/connections are the most significant costs besides the boiler. Building
costs deserve more site-specific investigation, and often need to be minimized to the extent
possible. Piping from the wood-fired boiler is another area of potential cost saving. Long piping
runs and additional heat exchangers substantially increase project costs. The hard copper pipe



st

normally used in Alaska cosis $70 to 100/foot, installed. If plastic or PEX piping is used the cost
can be reduced to about 340/foot.

Allowance for indirect non-capital costs such as engineering and contingency are most important
for large systems that involve extensive permitting and budget approval by public agencies. This

can increase the cost of a project by 25% to 50%.

7.2 Generie OM&R Cost Estimates

The primary operating cost, other than the cost of fuel, is labor. Labor is required 10 move fuel
from the storage area to the boiler building, stoke the boiler, clean the boiler and dispose of ash.
For purposes of this analysis, it is assumed that the boiler will operate ev ay for 210 days {30

weeks) per year between mid-September and mid-April.

For this assessment, it is assumed that the average daily labor requirement is %4 hour for a small
boiler application, 1.15 hours for a medium size installation, ‘and &5 hours for alarge installation.
An additional %, 1.15 and 1.5 hours per week (for small; medium and large installations
respectively) are allocated to move fuel and perform ‘outme maintenance tasks.

NOTE: The actual daily labor reguzremem‘ isa funcumz ofithe umber of times fhe boiler
requires stoking to meet the heating demand. This should be able ro be calculated o some

degree of certainty based on average daily energy demand gnd the amount of energy that
can be derived per stoking. Assuming ir takes-12 to 135 minures to stoke the boiler, then I
hour per day would allow for 4 o5 Sz‘okmos per.day, whzch is a\mmed to be sufficient for

this exercise.

Given the foregoing assumptions, the total annual [abor requirements are presented in Table 7-2.

Table 7-2. I_.abor/C;éstEsﬁmates for Generic Cordwood Systems
: Small Medium Large
~2IO' '..5”1575 210x1.15=2415 2102 1.5=315

Weekij’ (hrs) k. - -

L S e & 5 = 2 12—
(30 whiyr x Xhr/wk) .Ox 75 23 30x1.15=345 30x1.5=45
Total (hrs) ; ; - .
(Daily + weekly) 180 276 360
Total annual cost ($) - .
(Hrs x $20/hr) = . 3,600 5,520 | 7,200

There is also an electrical cost component to the boiler operation. An electric fan creates the
induced draft that contributes to boiler efficiency. One estimate predicted that, at $0.30 per kWh,
the cost of operating the fan would be approximately $100 - 3206 per year. The cost of operating
circulation pumps would be the same as it would be with the oil-fired boiler.

Lastly there is the cost of firebrick replacement. This has been suggested at 5300 - 3300 per year.
Partially offsetting the GM&R costs for the wood-fueled system are the OM&R costs of the oil-
fired system. While oil-fired systems require little in the way of labor, they do generally require
annual some annual maintenance. A savings of $3580 - $700 per year is being allowed for this item.

70



Table 7-3. Summary of Total Annual OM&R Cost Estimartes

|

|

;] ftem | Cost/Allowance

| I Small ! Medium Large

| Labor ! 3,600 5,520 7,200

| Elecwicity | 100 150 200

| Maintenance 300 400 500
Oil boiler maintenance offset -300 -600 -700
Total, net non-fuel C&M 3,500 | 5,470 7,200

7.3 Calculation of Financial Metrics

A discussion of Simple Payback Period can be found in Section 6:1
A discussion of Present Value can be found in Section 6.2. :
A discussion of Net Present Value can be found in section 6
A discussion of Internal Rate of Return can be found in

7.3.1 Simple Payback Period for Small, Medium‘k‘{anu

Table 7-4 presents a Simple Payback Period analysis for a u\.nu}c smaﬂ medium and laroe HELE

cordwood boiler.

iwood Boilers ;;

Facility

Large

{25,000 gpy; 233 cds/yr)

Fuel oil, § per year @4 i
$3.00 per gallon 75,000
Cordwood, 3 per year @i 29,375
$125 per cord
| Gross annual savings (8) 45.625
= 44,650 102,520 134,970
{ 4.89 3.73 2.96

7.3.2 2V, NPV and

Table 7-5 calculates | resent v alu
(IRR\ using a Discount Rat

IRR fs Himates for a Small Generic Cordwood Boiler

: PV and Internal Rate of Return
penses Tor a small HELE cordwood




Table 7-3. PV, NPV and IRR Esti

mates ¥or a Smaill Generic Cordwood Boiler Instailation

]
i
Years ] (3) Initial | Non-fuel + Fuel Oil 3 Woeod ; Savings I Discount PY NPV IRR !
| (T) | Investment | OMG&R (S () AFEE() (3) | Rate (%) (s) (%) (%)
0 -44.860 0 ; 0 0 0 | 5 0 44660 i
1 % : 3500 | 15000 §] 5875 | 5625 | 5 5.357 -39,303 -28.01
2 %500 | 15000 & 5625 | 5 5,102 -34.201 59583
|3 500 15,000 &/ 5,625 5 4,359 20342 | 3gas |
| 4 3,800 15,000 5.625 5 4628 24714 640 |
| 5 3,509 15,000 %, 5875 4 5625 5 4,407 20,307 4773
e | sso0h | Qo0 | N 5,625 5 48,108 | 1187
. N 3500 % | 1508 5875 5,625 5 42112 P
3 3,500 15,000 5,875 5,625 5 -8,304 450
) 35%1, ['% 15,000 5875 5625 ‘ 4,679 20
10 3,500 S 15,000 5,875 5,625 -1,225 0.54
114 ¥ 3,500 15,000 5,875 5 0.83
12 3,500 15,000 5,875 55 3,132 1 91
13 ] 3,500 15,000 5,875 ] 2,983 578
| 14 3,500 15,000 5,875 ! 2,841 : | 3.48
| 15 3,500 15,000 5 2,706 13,726 406 |
16 3,500 15,000 b 2,577 16,302 453
17 3,500 15,000 S 2,454 18,757 e
18 3,500 15,000 5 2,337 21,094 | 5025
19 3,500 15,000 S 2,226 23320 | 553
20 3,500 5,000 s 2,120 25440 | 578
i 20 year PV = 70,100

Usmc the online NPV calu 1L110r meld at: hip//www.investopedia.com/calculator/NetPresentValue. aspx

and given the following inputs (uom Table f—“\}

Discount :Rate' 5%

Life of Project: 10 years :
Inmal Cost: $44,660 (e\ipl‘w\c\: as a negatwe vaiue)

Annual cashe L 6w (“savings” sach year for 10 years): $5,625

The results were:

Net Dresentk"a,'kg “at 10 years):
Present Value ofE xpected Cash Fiows:

With a discount rate of 5. OO TR no a span Ol 10 vgars, t
worth $43,434.76 today (PV) f 1
The resulting NPV of { i
will not receive the re
project may not be an

at the project sponsor
years. Pursuing the

roject returned a negative NPV, it may still be
worth pursuing. The val f real opticns* in a capital budgeting decision could-
increase the NPV of a proj For example, research and development projects are
risky because the product created is not guaranteed to be succassful, However, if it is
successful, the potential payoff could be substantial. Alternately, NPV could be negative

However, even thought




alsc because the required rate of return is unrealistically high or the cash flows
projected may be too consarvative.

* Note that this kind of eption is not a derivative instrument, but an actual option (in the
sense of "choice™) that a business may gain by undertaking certain endeavors. For example,
by investing in a particular project, a company may have the real opticn of expanding,
downsizing, or ?banaon/ng other projects in the future. Other examples or real options may
be oppor‘unltl %5 for R&D, M&A, and licensing.

s

They a‘fw refefr d to as "real” because they usually pertain to tangible assets, such as capital
squipmel I ratigr thangfldncial instruments. Taking into account real options can greatly
effect the a/ua n oFD tial investments. Oftentimes, however, valuation methods, such

.:._.;\/PV do Aot ir shenefits that real options provide.
L :

Sou¥dsy hitprAwwn
\ “\“—'t}_‘

NOTE: With :]f dls«,u #rt rate at 4.43 %, NPV is positive in 10 years, umf{"nt 5.00%, NPV becomes
1. '

A

3,
7.3.3PY, NPV and IRR Estimates for a Medinm |

Estopedia.com/terms/r/realoption.asp

positive in vear

:ngric Cargwmd Boiler

Table 7-6 calculates Present Value (PV), Net Present Values.(NPV) dnd Internal Rate of Return
(IRR) using a Discount Rate of 5%. Costs and operating expenses for a medium HELE cordwood

boiler were generated earlier in this report.

Table 7-6. PV, NPV and IRR Estimates

Years | ($)Initial | Non-fuel + Fuel Cil PV NPV IRR |
(T} | Investment | OM&R ($) | - ~+h Fuel (3) (%) % (%) |
0 -102,520 0 -102,520
1 17,500 20,981 -81,539 -79.53
2 17,500 19,582 61,557 -44.45
3 17,500 19,030 42,527 -22.96
4 17,500 18,124 -24.403 -10.28
5 | 17.500 17,261 7,142 -2.44
6 ©.17,500 16,439 9,297 2.65
7 17,500 15,656 24,954 5.08
8 17,500 14,911 39,865 8.48
Y 17,500 14,201 54,065 | 10.20
| 10 17,500 1%, | 13,525 67,590 | 1146
Y - 10 JEB PY = 170,110 |
11 , | 17.500 2230 4 #5 3 | 12880 | 80470 123
[ 12 54707 | 45000 | 17,508 Y s § | 12287 | 92,737 1300 |
|13 5470 | 45000 | 17,500 w57 | 11,683 | 104,420 13.85
{1 5,470 45,000 17,500 5 11,127 | 115,347 1407 |
I 15 5470 | 45000 | 17,500 5 10,597 126,144 1438 |
EE 5470 | 45000 | 17.500 5 10,092 136,236 1485 |
L7 5,470 45,000 | 17.500 , 5 9,612 145,848 1486 |
I 18 5,470 45000 | 17,500 | 22,030 | 5 9,154 | 155,002 1502
L 5,470 45000 | 17500 | 22030 | 5 L g718 163,720 15.15
. 20 5470 | 45000 | 17,300 | 22,030 5 8,303 172,022 15.25

| é | . 20 year PV = 274,542 | |




Jwww investopedia.comvealeulator/NetPresent Value. asox

Using the online NPV caiculator found ar: hgp:
and given the following inputs:

Discount Rate: 3%

Life of Project: 10 vears 7

Tnitial Cost: $102,520 i

Annual cash flow for ?}s\years $_,_,OQO &
7ﬁ\ i

The results were:
t ”% (ah 10y

3 67,589.82
$170,100.82

Met Presean
Present Valugio -xpe*;i:j

iy

With a dlscounrr 0% and a span of 10 years, the prOJectco cash flows are worth

te Oy
3170,108.82 todgv which is greater than the initial investment of 3102
MPV of the project is $67,589.82, which indicates that pursuing the proj

may be optimal.

Remember that even though a project offers a positive: NPV heaprojected cashflows are still
estimates. The accuracy of these projected figures d pénds on the skill and expenence of the
analyst, and likelihood of these cash flows mater iz
the type of project being pursued.

7.3.4 PV, NPV and IRR Estimates for a Large Generie Cordwood Boiler Instailation

;;,;, 4 ,,
Table 7-7 calculates Present Value (PV), Net Present Valjg {NPV) and Internal Rate of Return
(IRR) using a Discount Rate of 3%. Ccsts a.nd operating 2xpensg tor a large HELE cordwood

boiler were generated earlier in this report.

0.00. The resulting positive

mg depends on the financial r|sl< associated with



Table 7-7. PV, NPV and TRR Estimates For a Large Generiec Cordwood Boiler Installation

"ears | ($) Initial | Non-fuel + | Fuel Gil Wood Savings | Discount | PV | NPV | IRR
| D | mvestment | OM&R (9 | ($) Fuel 8) | (3 | Rate (%) (S) \/o)
! O | 134570 | 0 0 I o 0 5 T
I 1 7200 75,000 29375 | 38,425 5 98,375 72.89
P2 7,200 75000 | 20375 | 28425 5 63522 | -33.85
3 7,200 75 29375 | 38,425 5 30,329 1150
4 7,200 75 29,375 | 38,425 5 1,283 0.39
5 7,200 @ 75 5 | 38425 5 31,390 7.67
5 7200 W 75 5 | 38425 5 50,063 12.22
| 7 7200 A 38,425 5 : 87,371 15.19
8 7 &) 38,425 5 26,008 113,379 17.19
9 7, 38,425 w5 | 524,769 138,148 18.58
10 7, 38,425 5 23590 161,738 19.56
R 7,200 75,000 - 20.27
| 12 7200 | 75,000 3842 20.79
| 13 7,200 75,000 738405 21.17
| 14 7,200 75,000 38,425 | 21.45
| 15 7,200 75,000 38,425 21.66
RE 7,200 75,000 38,425 5 281,471 21.82
| 17 7,200 75,000 5% 208,236 21.95
| 18 7,200 75,000 5 314,202 22.04
| 19 7,200 75,000 o 329,408 22.11
| 20 7,200 | 75,000 5 14,482 343,890 2217
B i 20 year PV = 478,860 |

estopedia.com/calculator/NetPresentValue, aspx

and leen the following mput:;

Discount l{ate 5%

Life«sf Project: 10 years

Initial Cost: $134,970

Annual cash fow for 10 years: $38 4”5
The results were: :

Net Present Vahy
Present Value of pected Cash Flows:

With a d)scount rate of 5.00% and a span &2 O years, A cash flows are worth

$296,707 .86 today, which is greater than thc *nma invesy
NPV of the above project is $161,737. 06 whxz?"n indicat
Remember that even though-z project | Bsmve
estimations. The accuracy of these prOJt_, =Righ es dep
analysi, and likelihood of these cash flow 3
the type of project being pursued. '

jected cash flows are still
he skill and experiencs of the

$134,970.00. The resulting positive
g the project may be optimal

34




7.4 The Lifect of Discount Rate on Financial Metrics of Cordwood Roilers

Table 7-3 looks at present value (PV), net present value (NPV) and internal rate of return (IRR) of
generic small, medium and large cordwood boiler systems as a function of the discount rate, from
% to 14%, given a project life span of 10 years.

Table 7-8. PV, NPV and IRR as a Function of Discount Rate ;

Facility: | ( 15,00011555 1;%1 cdsvr) | (25,000 ;ir%fa cdsivr)

— ]

i;‘f:imem ; 102,320 134,970

Annual Savings 22,030 38,425 {

Life Span ERT i0

Discount Rate: 2V N IRR ' PV NPV IRR

$ T & | (S (% (%)

1% 363,935 2430
2% 197,886 13 | 345156 | 200,186 | 23.08
3% | 187920 | 8540070 13.62 | 327,773 | 192,803 | 2189
4% | 178,683 | 76,163 19253 | 311661 | 176691 | 2071 |
5% 43,435 ' R 296,708 | 161,738 | 19.56
6% 41,400 282,811 | 147,841 | 18.44
7% 39,508 269,881 | 134,911 | 17.33
8% 37,774 {257,835 | 122,865 | 16.24
9% 361090 246,598 | 111,628 | 15.13
10 % 34,563 236,105 | 101,135 | 14.13

As this and other tables indicate, there is a strong relationship between project feasibility and size
of the project (related to net annual savings). Feasibility improves as system size and savings

imcrease.




TION 8, ECONOMIC FRASIRILITY OF BULK FUEL SYSTEMS

4 typical bulk fuel poiler system inciudes wood fuel storage, a boiler building, wood fuel handling
systems, combustion chamber, boiler, ash removal, cyclone, stack and electronic controls. The
variables in this list of system components include the use of silos of various sizes for wood fuel
storage, chip storage areas of various sizes, boiler buildings of various sizes, automated versus
manual ash removal and cyclones for particulate removal.”

As shown in Table 5-4, the Northway School consumes an estimated 25,000 gpy of fuel oil and is
estimated to use 335 tons of bulk fuel. At this level of consumption, this facility is probably
“borderline” in terms of economic feasibility regarding a bulk fuel systemi...On the other hand, the
Tok School and Multi-Purpose Facility at 45,000 to 50,000 gpy (buh\ md estimate = 1,028 tons) is
a likely candidate for a bulk fuel system. 4

8.1 Capital Cost Components

As indicated, bulk fuel systems are larger, more complexand more costly to install and integrate
with existing boiler and distribution systems. Before a'true economic analysis can.be performed,
ail of the costs (capital, non-capital and OM&R) m nd this is where the services

of civil and mechanical engineers are necessary.

Table 8-1 outlines the various general components for two generie.bulk fuel systems (small and
medium), however it is beyond the scope of le report to offer ewm.ﬁes Qf costs for those
components. As an alternative, two generic' '

purposes,

Medium
{50,000 gpy)

Facility |

Capital Costs: Building and Equipment (B&E)

Fuel'stordge building

 Material handling system |

Boiler building

Boiler: base price

shipping
Plu mbing /connecjzons
Elec:; .. l systems " v
¥ Installation
Total Capital (B&E) Costs®
Noen-capital Costs |
Engineering , Contingency,
Permitting, etc. |
{ 400,000 to 630,000 750,000 to 1,250,000

Taitial investment Totai {$)

oL



Building(s) and piumbing/connections are the most significant costs besides the boiler. Building
costs deserve more site-specific investigation. Piping from the wood-fired boiler is another area of
potential cost saving. Long piping runs and additionai heat exchangers substantially increase
projeci costs.

Allowance for indirect costs such as engineering and contingency are most important for iarger

systems that involve extensive permitting and budget approval by public agencies. This can
increase the cost of a project by 25% to 50%

8.2 Generic DIVI&R Cost Allowances

The primary operating cost is fuel. The estimated bulk fuel cost for the Northway School is

$21,400 (535 tons @ $40/ton). The estimated bulk fuel cost for Tok School/MPF is 841,128 (1,028

tons @ $40/ton).

Other O&M costs would include labor, electricity and mamtenance/repa1rs For pinrposes of this
analysis, it is assumed that the boiler will operate every day for 210 days (30 weeks) per year

between mid-September and mid-April.

Daily labor would consist of monitoring the system and perfarming daily inspections as prescribed
by the system manufacturer. It is assumed that the average daily labor requirement is ' hour. An
rm routine maintenance tasks. Therefore, the total

135 liours per year. At $20 per hour (loaded), the

additional 1 hour per week is allocated to p
annual labor requirement is (210 x 0.5) + 3
annual labor cost would be §2,760.

There is also an electrical e imponent to the\boﬂer operatien. Typically, electrically-powered
conveyors of various sorts are used to move fuel from its place of storage to a metering bin and into
the boiler. There are:also numerous cther electrical'systems that operate various pumps, fans, etc.
The Darby High School system, which burned 755 torig'of bulk fuel in 2005, used electricity in Lhe
amount of $2,035,'® however the actual KWh.or cost-per kWh were not reported. Another report’’
proffered an ave electricity cost for Montana of $0.086 per kWh. If that rate is frue for Darby,

then the efectrical conxumpnon would have been about 23,663 kWh.

The Northi ay School is prum,ted to use 535 tons of bulk fuel (71% of the amount used at Darby).
If it is valid to apportion the electrical usage based on bulk fuel consumption, then Northway would
use about 16,300 k'Wh per year. At $0.30 per k'Wh, the annual electrical consumption would be
$3,040. Using the same logic, the Tok School/MPF (136% of the amount used at Darby) would

use 59,663 worth of electricity to operate the system.

Lastly, there is the costof maintenance and repair. Bulk fuel systems with their conveyors, fans,
bearings, motors, etc. have more wear parts. An arbitrary allowance of 52,800 is made to cover

these costs.

Total annual operating, maintenance and repair cost estimates are summarized in Table 8-2



Table §-2. Total DME&ER Cost Allowances for Sulk Fuel Systems {

;J

! Cost/Allowance
|

I

Item ; : ]
Small ; Medium |
Non-Fuel OM&R |
Labor (3) 2,700 2,700 |

Zlectricity (3) 5,040 9,663

Maintenance (3) 2.000 2.000

Total, non-fuel OM&R $9,740 $ 14,365

Wood fuel () 21,400 41,120

| Total OM&R ($) $31,140 $ 55,485

8.3 Calculation of Financial Metrics

A discussion of Simple Payback Period can be found in Section- 1.
A discussion of Present Value can be found in Section'6.2.

A discussion of Net Present Value can be found in section 6.3.
A discussion of Internal Rate of Return can be found in section

oilers

investmem’ COost estimates

Table 8.3 presents a Simple Payback Period analysis-for a range of injtia
for generic small and medium bulk fuel boilersystems. =

ack Period Analysis

. P4 _ Small:. ] Medium
Facility (25,000 gpv; 33 Slfqng/yr) ‘ {50,000 gpv; 1,028 tons/yr)
Fuel oil, § per year @ $3.00 per.| A 7500 150,000
: ~.  gallon | = &
Frelnae s a i oag o
BulkFu«i Sper year @ $40 per | 21,400 41,120
ton B
Parta e . N !
FuelCost savings (3) 53,600 108,880
Total Investmeni Costs (3) 525,600 | 650,000 750,000 1,000,000 | 1,250,000
Simple Payback (yvears) 9.79 11.19 6.89 9.18 11.48 |

t 3

%



Y, NPV and TRR Estimaies for 2 Small Generic Bulk Fuel Boiler

(3(7
(;)
k\_/

Table 3-4 calculares Present Vglue (PV), Met Present Values (NPV) and Internal Rate of Return
(iIRR) usim a Discount Rate ok; 5%. The medium initial investment cost from Table 3-3 and

Years | ($)Initial | Non-fuel Vl‘.»\ Savings | Discount | PV NPV IRR
(T) Investment § NICLR (S (3 Rate (%) | (%) () (%)
0 -525,000 %
1 21,400 | 43860 5 483229 | -92.04% |
2 21,400 | 43,860 5 -443.446 | -88.21%
3 21,400 | 43,860 5 -405,558 | -49.18%
4 21,400 | 43,360 24 -369,475 | -36.12%
5 21,400 | 43,860 | 5 ‘ -335,100 | -27.11%
8 21,400 : "5 32,729 -302,380 -20.72%
7 21,400 5 31,170 % -16.05%
8 21,400 5 29,686 -12.35%
5 21,400 28,273 -9.86%
10 21,400 26,926 775% |
10 year PV = 338,675 4
11 25,644 -160,581 508% |
12 5 -138,258 4.73% |
13 5 23,260 | -112.998 | -382% |
14 5 22,152 -30,846 2.70%
15 5 21,097 89,748 -1.94% |
16 5 20,093 -49,855 -1.30%
17 21,400 5 19,136 -30,518 075% |
18 21,400 5 18,225 -12,295 029% |
19 21.40077] 5 17,38, | 5082 0.11% |
20 21,400 5‘% 16% 21,593 | 046% |
| e 20 year BY = 546293 g,? | !
| 21 21400 | 43,860 5 P 15:&4\‘3 37336 | 076% |
| 22 721,400 | 43,860 A 14,984 o 53329 1.02%
P23 24400 | 43,860 % 14,288 54,509 1.25%
24 21,400 | 43,860 13.600%] 0208 145% |
25 21,400 | 43,860 S\ b, 12,952 3,160 1.82% |
26 21,400 | 43,860 54 | a@3s 105,496 178% |
27 21,400 | 43,860 5 W] 11,748 117,243 1.92%
28 21,400 | 43,860 5 5N 11,188 128,432 1.92%
|28 21,400 | 4380 | 5 10,556 139,087 215% |
I 30 | 21400 | 43860 5 | 10,148 149,236 2.25%
| ! | 30 year PV = 574,236




Using the oniine NPV calculator found at: hup:/www.investopedia.comyealculator/NetPresentValue.aspx

and given the following inpus:

Discount Rare: 5%

Life of Project: 10 vears

Initia] Cost: $525, T.O (exy
Annual cash flow (% yJVmU A

Fnegative value)
r 10 vears): 543,860
The results were:

Sy | -$186,324.71
PV of Exfcteti®ash Bows: $338,675.29

h flows ars worth

ay (PV), which is less than the initial investment-of $525,000.00. The resulting NPV

$338,675.20 iy
of the project is™® _186 324.71, which means that the project sponsor will not receive the required
return {i.e., 5%] &t the end of 10 years. Pursuing the above prolect may not.be an optimal decision.

However, even though the projected capital project tgtlirmned a negative NPV, it may. stlll be worth

pursuing. The valuation of reaf options® in a capitat budgeting decision could mcreesethe NPV of a
project. For example, research and developmentprojects are risky because the product' created is
not guaranteed o be successful; however, if it is suwe?sml the potentxal payoff couid be substantial.
Alternately, NPV could be negative alsc because the requrud rate of return may be unrealistically

nigh, or the cash flows projected may be too conservative..

* Note that this kind of option is not:a derjvative /nstrumen:, but an actual option (in the
sense of "choice”) that a business may gain by undertak/ng c ‘endeavors. For example,

by investing in a particular project, a ce mpanv may have the real option of expanding,

downsizing, or abandoning other projects in th
be opportunities for R&D, M&A, and lice

sture: Othyere xamples of real options may

£ ped/a.cu :/:c/ ms/r realoption.asp

Source:




Tabie 3-3, PV, NPV and TRR Estimates For 2

Medium Generic Balk Fuel Boiler [astallation

| |
} Years ] (3) Initial | Non-fuel + ’ Fuel Oil | Wood ” Savings | Discount ’ PV ;| NPV | IRR |
. (D | Investment | OM&R($) | (3 | Fuel(® | (& [ Rawe() | (& | & | @5 |
o | -1.000.000 | ; i f | 5 | | | ;‘
|1 e Rees I?v | 21120 | 94,515 5 | -90es8s | -91.00% |
| 2 & 4365 5 ﬁ1 120 | 94515 ERN 824258 | 65.88% |
HE 14565 [§ 1,120 | 64,315 5 | 742812 | -46.48%
I 4 F41120 | 94515 [ 5 | 664854 | -33.40%
| 5 / | sa515 | 5 ] 550,800 | -24.49%
BB | 94515 | 5 | 520271 | -18.23%
7 94515 | 5 | 483101 | -13.89% |
| 3 & 150,000 | 41,120 | 94,515 | 54 0 63971 | 389128 | -1031% |
B | 150000 | 41120 | 94515 | 5 | 60925 | 328204 | 773% |
| 10 | 150,000 | 41,120 | 94,515 5 58024 | -270.180 | 573% |
] year.PV = 729,330
IR | 150000 | 41,120 55261 |, 214919 | -a14%
| 12 14365 | 150,000 | 41,120 520629 | 162290 | 2.86% |
13 14365 | 150,000 | 41,120 50,123 | 112166 | -1.83% |
| 14 14365 | 150,000 | 41,120 | EE 4773 |7 84430 | 098% |
| 15 14365 | 150,000 | 41,120 b5 45,463 18,967 | 027% |
| 16 14365 | 150,000 | 41,120 g 43,298 24332 | 0.32%
| 17 14365 | 150,000 | 414200 | 5 | 85568 | 082%
| 18 14,365 | 150,000 | 41,120 | 1 5 | 104,341 125% |
EE 14365 | 150,000 | 41,120, " 37,403 | 142,244 161% |
| 20 14365 | 180,000 | 41,120 ° } | 38822 | 177866 | 1.92% |
| . S | 20 year PV = 1,177,565 f B
|21 14,365 .| 150,000° | 41,120 | 5 | 33925 211,791 | 219% |
| 22 14,365 {1,150,000 | 41,120 } | 32310 | 244101 | 242%
| 23 14365 | Eaaz0 ’ 30771 gl 274873 | 262% |
24 14385 | | 41120 ] 29,3060 | 304,179 | 2.80% |
| 25 14,365 | [ a1,120 ?; ' F 296% |
| 26 14,365 {41,420 3.09% |
| 27 14,365 | 41,120 321% |
| 28 14,365 | 41,120 | ] 3.21% |
| 29 | 14,365 41,120 | | 341% |
| 30 | 14,365 | 41,120 | 350% |
f i = i z’ i

Discount Rate: 3%

Life of Project: 16 years
Initial Cost: $1,000,000 {expressed as a negative value)
Annual cash flow (“savings™ each vear for 10 years): $94,515

Using the online NPV calculator found at: hup:/www investopedia.convealeulator/NetPresenrValue. asps
and given the follewing inputs (from Table 7-5):




The resulis were:

Net Present Value: -$270,180.22
PV of Expected Cash flows: & = $729,816. 73

;.?v

: O vears, the projected cash flows are worth
$729,815.78 todays f the initial investment of $1,000,000.00C. The resuiting NPY
of the project is -327 180 227 .u ‘hich ng 4 «r‘fé nroject sponsor will nat receive the required raiurn
fi.e., 5%]4} the end 0@ O year*kh Pli:?:‘ﬁwg th;;“above project may not be an optimai decision.

A

‘{
With a dlscount re obeD% nd a span

Alternately, NP jative also because the required rate:of return may be unrealistically
high, or the cashiflows pro may be too conservative.

project. For% ple
not guarantee &o Besguccedsful; however ifitis successful the potenf.r—*l payonc could be substantial.

twal option (in the

* Note that this /}nd of option is not a derjvative instrum 1
sense of "choice”) c@at a business may gain by unde k/ng «certain endeavors. For example,

by investing in a pa qu/ar project, a company may have'the real optioi xpanding,
downsizing, or abanagning other projects n the: Future, Other examples oF rga/ optfons may

be opportunities for R&D, M&A, and //Censmg ” 3 i

They are referred to as "real” because they usually. uertali angible assetsy such as capital
equipment, rather than financial instruments. Tak/nc into account real options can greatly
effect the valuation of potential investments. Oftantimes, however, valuation methods, such

as NPV, do not include the benefits that real options provide.

sloption.asp - &

Source: http://www.investopedia. comiyterm




3.4 The Tifecs: of Discouxni Rate on Financial Meirics of Bulk Fuel Boilers

et present ;;3‘&16 {NPY) and internal rate of return (IRR) as
4 vears for a range of small bulk fuel boiler

Table 8-6 looks at present value PV
a function of dlSCuLHI rate (from 1
system investment cos :

: Table 3-5. P i ﬁf ncm@n of Dnscoumst Rate for a Range of
Eo
igiftéitimem R J
Annuai Savings | 43,360 :
Life Span 26 |
; Discount Rate: NPV
| 1% 141,478 | 202 |
2% 29,517 317,174 .38 67,174 1.02
3% 24284 | 252,526 2,526 0.04
4% 20,017 196,072 -53.928 -0.92
5% ] 16,530 146,593 -163,407 1.86
6 % 13,676 103,071 ~-146.929 279
7% 11,334 | 64,653 -185.347 | -3.70
8% 9,410 | 30i624. 219,376 | -4.56
9% 7,826 4 249,622 | -5.47
10 % 6,520 276.595 | 633

A



Table 3-7 locks at present value {PV), net present value {INPVY) and internal rate of return (IRR) as

a function of discount rate {from 1

system investment costs.

% to 16%) at 20 vears for a range of medium bulk fuel boiler

Table 8-7. PV V ang IRR asg? Function of Discount Rate Tor a Range of ‘
6 edinngBulk Fel System [mvestment Costs :
1
ii}gmen . | 750,5\‘;& A 1,000,000 1,250,600 |
Annual Savings k 4,515 8 94,515
Life Span R 2> 20
Discount Rate: | PV NPY IRR | PY NPY IRR
1% 77,459 | 955575 | 9.95 | 77,459 455,575 | 3.28
2% 63,606 | 795456 | 8.88 | 63,606 | 295,456 | 2.26
3% 52,331 | 656,145 | 7.82 | 52,3510 156,145 | 127
4% 43,135 | 534,490 | 6.78 | 43,135 | 34,490 | 0.30
5% | 35622 | 427,866 | 577 | 35,622 | 177:866, | 1.92 | 35622 | 72,134 | -0.66
6% {49470 | 334,080 | 49,470 | 84,080 49,470 | -165,920 | -1.59
7% | 24424 | 251293 . 24404 ] .. 1,293 248,707 | -2.51
8 % 20278 | 177,962 | 2.83 20584 -0.91 | 20278 | -322.038 | -3.42
9% | 16364 | sti2784.] 188 137,206 | -1.82 | 16,864 | -387216 | 430
10 % 14,049 | 54659 | 096 195,341 | <271 § 14,009 | 45341 | 517

other tables indicate, there i§ a strong relationship between project feasibility and size
of the projeet (related to net-annual savings). Feasibility improves as system size and savings

increase.

AA
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SECTION 8. CONCLUSIONS

This report discusses conditions found “on the ground” at a number of Alaska Gateway School
District facilities in the Tanana / Upper Copper Vaileys in Interior Alaska, and attempts to
demonstrate, by use of generic sxamples, the feasibility of installing high =fficiency low emission
wood-burning boilers for heating these AGSD facilities.

Wood is a viable heating fuel in a wide range of institutional applications, however, below a certain
minimum and above a certain maximum, it may be impractical to heat with wood, or it may require
a different form of wood fuel and heating system. The cost of heat ($ per MMBtu) derived from
wood versus the cost of heat ($ per MMBtu) derived fuel oil is significantias illustrated in Table
5-1. It is this difference in the cost of heat, resulting in monetary savings, that must “pay” for the
substantially higher investment and OM&R costs associated with w ood ﬁlel systems.

9.1 *“Small” Applications

depending on which set of financial projections one chomb:. 10 appT/"(Table 5-3), p@tentlai gross
annual savings ranges from $4,600 to $14,050 per year per facility.

for a “small” facility, the gross annual savings
ackof 4.89 years (given a cordwood boiler
nnual OM&R costs are considered, the net presen
value and internal rate of return after 10 years,” surlmg a discountrate of 5% o, are -51,225 and
-0.54% respectively. While/these: results do not Aecessarily make the project unfeasible, they do
), indicate the economy of fscale may b; marginal at the assumed discount rate and time period.

T However, at a lower dm_mmt rate or longer time period both NPV and IRR are positive at or just

beyond the 10-year mark.

In the hypothetical example presented in Se
would amount to $9,123, and yield a simple
installation costing $44,600). However, wh

9.2 "‘Medig;;nf Applications '

Two cf rh‘. AGSD L&Clhti‘;'b \.ould be _omzaered “medium” in terms of their fuel oil consumption,
namély the Mentasta Lake School and ¢ he - Tetlin School. Fuel oil usage at these facilities was
000 to 15,000 wallons per vear (the average figure of 13,500 gpy was used in some

estimated af 12
calculations). *Referring again to Table 5-4, the potential gross annual savings ranges from $14,700

to $34,550 per year.

In the hypothetical example presented in Section 7 for a “medium” facility, which is assumed to
consume 15,000 gpy, tlie gross annual savings would amount to 327,500, and yield a simple
payback of 3.73 years (given a cordwood boiler installation costing $102,520). When annual
OM&R costs are considered, the net present value and internal rate of return after 10 vears,
assuming a discount rate of 5%, are $67,590 and 11.46% respectively. These results indicate that,

under the assumed conditions, the project is economically viable.




9.3 *“Large” Appiications
The Northway School and the Tok School (combined with the Multi-Purpose Facility) couid be

considered “large” in terms of their fuei oil consumption. The Northway School is estimated to use
25,000 gpy, and the Tok School/MPF is estimated to use 45,000 to 50,000 gallons per vear.

5.3.1 Northway School

At 25,000 gpy, the Northway School is be a potential candidate for either a cordwood or bulk fuel
system. Both options were considered in this report.

Referring again to Table 5-4, the potential gross annual savings ranges;ai'rorﬁim’/',?,i() to $64,000 for
a cordwood system, and $35,750 to $71,450 for a bulk fuel system.

In the hypothetical example presented in Section 7 for a “large™ ¢ordwood facility, which is
assumed to consume 25,000 gpy, the gross annual savings 2 1ld amount to $45,625, and yield a
simple payback of 2.96 years (given a cordwocd boiler inistallation costing $134 .970). When
annual OM&R costs are considered, the net present value and internal rate of return after 10 years,
assuming a discount rate of 3%, are $161,738 and+19.56% respectively. These resuu;{mdlcate that,

under the assumed conditions, the project is economicaily viable

In the hypothetical example presented in Section 8 for a “small™ bulk fuel facility, which is
assumed to consume 25,000 gpy, the gross annual savings would amiount to $53,600 and yield a
simple payback of 7.46, 9.79 and 11.19 years, given initial investment ctists of $400,000, $525,000
and $650,000, respectively. Using the middleivalue ($525,000) and adiscount rate of 5%, at 10
years the NPV would equal -$186,325 and the ouldequal =7 7515%. The picture improves
after 20 years, with the NPV equal.to $21,593 ar IRR = 0.46%. While these results do not
necessarily make the project unfeasible, they do indicate the economy of scale may be marginal at

the assumed discount raté.and time period.

9.3.2 Tok Schooi and Multi-Purpose Facility

A facility using 50,000 gpy. is beyond the upper limit of what is physically practical, in terms of
heating with cordwood. At an estimated m,:sumptlon twice that of the Northway School, the
operator wouid have to load, and the sy ystém would have to consume, nearly 2% cords of wood per
day. For this reason, the Tok >mool and MPF, as one facility, is considered a candidate for a bulk

fuel system.

In the hypothetical example.presented in Section 8 for a “medium” bulk fuel facility, which is
assumed to consume 30.000 gpy, the gross annual savings would amount to $108,880 and vield a
simple payback of 6.89;°9.18 and 11.48 years given initial investment costs of $750,000,
$1,000.000 and $1,250.000, respectively. Using the middle value ($1,000,000) and a discount rate
of 5%, at 10 vears the NPV would equal -$270,180 and the IRR would equal -5.73%. The picture
improves after 20 years, with the NPV equal to $177,866 and the IRR = 1.92% (both NPV and IRR
become positive in year 16). These results indicate that, under the assumed conditions, the project
is economically viable and worthy of further consideration.
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Appendizx A, AWEDTG Evaluation Criteria

The following crireria were used tc evaluate and recommend projects for feasibility assessments:

1. The oppertunity for dispiacing fuel oil, natural gas, propane or diesel-generated
electricity used by targeted facilities for heating needs (i.e., current fuel type, gallons of
fuel per vear, annual cost per vear);

2. Local presence of high-hazard forest fuels and potential for utilizing these fuels for

heating schools, other public facilities, and buildings owned and operated by not-for-profit

organizations;

3. Availability of local woed processing residues (e.g., saw

ust, planer shavings, and
sawmill residues);

4. Project cost versus yearly savings {cost-effectiven o55);

(%4

. Sustainability of the wood fuel supply; r :

6. Community support and project advocacy;
7. Ability to implement the projeét:

8. Ability to operate and maintain the p\rcj\c.c &
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The Recoverable Heating Value (RGYV

losses (H1 through H8). Those losses are described as:

HI:
H2:

Each of these energy loss factors is a calculated value based on publishe

+: Heat required to raise the temperanure of the vaporized water to the tempera

* Heat required to raise the temperature of wood to the combu

¢ Other heat losses (radiation, conduction, convection, ingd

Heat used to raise the temperature of water in the wood to the boiling point

Heat required to vaporize the water in the wood

: Heat require to separate the bound water (water below fiber saturation point) from the cell walls

e of the exhaust gases

: Heat required to evaporate water that forms when the hydrogen component of wood is combusted

: Heat from combustion other than water vapor (dry gases)

temperature

plete combustion, etc.)

) of wood is equal to the Gross Heating Value minus varicus energy

armulae. For more information, -

please refer to: Briggs, D.G., Forest Products Measurements o 1d Conversion Factors (Chapter 9), College of
Forest Resources, University of Washington, 1994

In order to calculate RHV, certain factors must b§5>}glu wn or assumed. In calc
following assumptions were made (as per Example] in Briges’ publication):

»  Higher Heating Values (HHY): as presente:

> Moisture Content (MC): water content (calculated on wet basis). For calculations mvoiving
cordwood, moisture (water) conlent was assumes
involving bulk fuel, maisture (\ater) content was assumed to be 40 percent on a wet basis.

> Wood Content: 100 minus nipisture content percent (calculated on wet basis). For calculations
involving cordwood; wood content was assumed to be equal to 30 percent. For calculations
- involving bulk fuel, wood content was assumed to be equal to 60 percent.

> Ambient Temperature T 1): assumed to be 70 degrees F

»  Exhaust Temperature (T2): assumed to be 470 degrees

»  Combustion Fempera (13): assumed to be 450 degrees F

;ting RHY for this paper, the

110.be 20 percent on a wet basis. For calculations

2 Fiber Saturation Point (FSP): assumed to be 23 percent (calculated on a wet basis), which is equal 1o

30% calculated on a dry weight basis
> Excess Air (EA): assumed to be 20 percent

> Other Losses (OL): assumed to be 4 percent

A0
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Appendix C. List of Abbreviations and Acronyms

AEA
AWEDTG
BDT
BTU
CE
CHP
CO
Cord
CR

DB

DD
EPA U.S.
GHY
Gm
Gpy
HHV
JEDC
KBtu
KWe
Kwt
MC
MBtu
MMRtu
NHV
NPV
oD
OoDT
0&M
OM&R
OWB
POW

~_Present Value ,
© Recoverable He: ating. Value

Alaska Energy Authority

Alaska Wood Energy Development Task Group

Bone Dry Ton

British Thermal Unit (MBtu, thousand Bra ; MMBty, millicn Btu)

Conversion Efficiency (fuel to hear)

Combined Heat and Power

Carbon Monoxide

80 i3 of solid wood; 100 cubic feet of “fuel” (wood + bark)

Cost Recovery; years to recover investment at indicated nterest rate

Dry Basis (wet weight ~dry weight/dry weight * 100)
Degree Days (Heating Degree Days)

Environmental Protection Agency, U.S.

Gross Heating Value

Gram

Gallons per year

Higher Heating Value ,

Juneau Economic Development Councﬂ

Thousand Btu

Kilowatts, electric

Kilowatts, thermal

Moisture Content (e.g. MC20 20 % moisture)

Thousand Btu (also kBtu) &

Million Btu

Net Heating Value

Net Present Value

Oven Dry

Oven Dry Ton .

Operating:and Maintenance

Operation, Mainten: ance and Repair

Outdoor Wood Boﬂu~

Prince of Wales [Island’ \laska

A shipping volume of 200 f3
Wet basis (wét weight-dry weight/wet weight * 100)

igrams = 0.00220462262 pounds
1 pounds = 453,59237 grams
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BIOMASS ENERGY TECHNOLOGY,

MAKING HISTORY....OUR 4 JTU

Biomass is organic matter that through the combustion process can be transformed

Biomass : .
into usable energy - Bioenergy.

¢ » Introduction to The following are examples of biomass materials and where it could be sourced:
Biomass
¢ - Benefits

* » Supply * Plant materials
* Residues from forest industries, forest floor
* By-products from wood remanufacturing
* Agricultural residues and waste products
* Municipal and industrial wastes (where the organic material is

Biomass Fact: biological in origin; this would include wastewater treatment sludge or

Worldwide, biomass biosolids from pulp and paper and municipal sewage plants)

I8 the fourth largest : * Residues from rendering plants, ethanol/biodiesel production plants
energy resource : ¢ Construction sites, land clearings

after coal, oit, and ® Husks/shells from grains, peanuts, walnuts, cotton seeds

natursl gas,

¢ Peel from citrus fruits

Bioenergy is a carbon-neutral, environmentally friendly, sustainable energy source
that has proven potential to relieve a significant portion of our reliance on fossil fuels.
In North America energy from Biomass is critically underutilized and represents a
tremendous opportunity for industry and individuals to take control of energy
production costs and environmental impacts.

With the continuing rise in the cost of fossil fuels and concern over the environmental

4w .
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impact of our increasing energy consumption, energy from Biomass is increasingly
recognized as the anchor for a strong future in renewable energy production. There is
an abundance of resources available in North America and the availability of suitable
and underutilized farmland fit for the growth of energy crops make the potential for
Bioenergy to positively impact global warming and economic growth incredible.

Bioenergy can also turn the increasing problems with municipal waste in our cities
into economic benefits and make a significant contribution to energy production.
With proper sorting and an efficient, a state-of-the-art Waste-to-Energy plant can
reduce the strain on our overfilled landfill sites while producing energy with
emissions that easily fall within the most stringent guidelines in Canada. Europe is at
the forefront of Waste-to-Energy production and North America is well on it’s way to
embracing the idea as the proven benefits continue to roll in from the ongoing studies
and the old notions of incinerations plants melt away opening up to clear
understanding of today’s technology.
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BIOMASS ENERGY TECHNOLOGY.

MAKING HISTORY.....OUR FUTURE

From the beginning of KMW’s independent operations in Canada in 1987 we have
worked to refine and expand on the possibilities of our combustion technology for
biomass fuels. Starting with the lumber industry, KMW has worked with numerous

* - Company Profile customers across Canada and in the United States employing well developed, industry

Corpaorate Profile

* - Research & leading bioenergy systems that have fuelled the success of not only the mills in which

Development they are installed but also the communities in which they are located. From there
KMW branched out to show Canadians the immediate possibilities for
implementation of biomass energy, such as district heating, greenhouses, and
institutional and industrial energy supply. KMW systems have been installed in
hospitals and schools, manufacturing plants and even supplies year round heat energy
to a whole village in Northern Quebec.

Biomass Fact:
Worldwide, blomass

is the fourth targest
energy resource
after coal, ol snd
natural gas,

KMW is a constant participant in energy and environmental issues and in events
assisting to facilitate the growth of renewable energy use in Canada. Government and
educational institutions rely upon us to contribute ideas and expertise on bioenergy.
KMW is a proud member of the team working with BIOCAP to define Canada’s path
to develop a world class, sustainable bioenergy industry in Canada.

KMW works closely with our clients project management teams, engineering staff
and professional advisors to evaluate and implement biomass energy projects. KMW
has met and exceeded the requirements of Fortune 500 companies time and time
again, delivering customized bioenergy systems. We strive to establish life long
relationships with our customers and their communities by providing systems with a
service life in excess of 25 years.

KMW is dedicated to the use, growth, sustainability, and responsible use of biomass
energy.
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¢ » Company Profile
¢ - Research &

Development

KMW?’s response to the need for greater biomass fuel flexibility is our continuing
efforts in research and development to enhance our combustion technology. These
efforts have resulted in the installation of a specially designed combustion system at
the Canmet Energy Technology Centre in Ottawa. This combustion system is
dedicated to research through trials on different types of biomass materials. Ongoing
collaboration with researchers at NRCan/Canmet and also with McGill University,
Montreal, QC, assists us to continuously enhance our combustion technology
resulting in lower emissions, higher performance and greater efficiency. Our R&D
program also aims at developing new applications for biomass energy, for thermal as
well as electrical generation.

One research project had the objective to find a more efficient and cost effective
solution for reducing emissions from the combustion of biomass. The success of this
innovative project resulted in a new and patented design. Joint research has also been
conducted with McMaster University in Hamilton, ON, and Queen’s University in
Kingston, ON, in other exciting areas of bioenergy.
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Biomass

There are numerous reasons why you should use a KMW bioenergy system instead
of traditional sources:

* » Introduction to

Biomass
¢ - Benefits
* = Supply

Blomass Fact;

 Totat Energy Savings
* for our Clients :

" s170 million per year

* Stability — our energy systems provide you with low and predictable energy
costs.

® Clean - environmentally friendly, carbon-neutral energy production for
thermal heating, steam and electricity generation.

* Guaranteed Performance - systems are competitively priced and
guaranteed to perform to specified levels.

* Economical - system payback is usually between 1-3 years with savings up
to 40% on energy costs when compared to fossil fuels.

* Efficiency - designed for operating flexibility, low operational manpower,
low maintenance & long-term reliability.

* Financial Beneficial - depending on the waste produced, expensive disposal
costs can be transformed into a fuel source and in the case of electricity
production there is the potential for additional revenue streams.

* Adaptability - older, existing boilers in many cases can be converted to
biomass fired boilers saving significant time and expense

* Fuel flexibility - our custom designs allow our Biomass Energy Systems to
accept the largest range of fuel types and mixtures and can be re-adjusted
over time to accommodate changes in your fuel and loads.

* Proven experience — with over 100 KMW installations world-wide in a wide
variety of industries and applications you can feel comfortable that you are
dealing with experts at the forefront of the biomass energy industry.

¢ Customization - each system is custom designed and engineered to fit the
unique needs and environment of your operations to maximize results.

* Support - KMW provides a complete spare part & service department for all
your systems needs, as well as an experienced, well-trained staff to answer
your questions and assist you from your first call through the entire life of
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your system.

¢ Commitment - KMW is firmly committed to biomass as an anchor
technology in the furthering of renewable energy production in Canada and is
a proud participant in the BIOCAP initiatives as well as constantly
developing its own technology and knowledge through ongoing research and
development.

¢ Pride - a real made in Canada solution that is Kyoto compliant.
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Biomass

KMW recognizes that some clients have limited
knowledge and experience in securing suitable
biomass fuel. To assist our customers in this, KMW

¢ » Introduction to

. %_llg)ﬁ_as;t has introduced the KMW Biomass supply program.
. Sillgll“s Under this program KMW will use its vast knowledge
" Supply and experience and enter into a fuel supply contract

where we will take on the responsibility to supply the
biomass. KMW Biomass is constantly researching new
biomass sources and through blending can “engineer”
B fuels to bring an even greater value, efﬁciency and
. Biomass Fact: comfort to our customers.

Biomass can
produce electricity,
heat, liquid fuels,
gaseous fuels, and
a variety of useful
chemicals, includ-
ing those currently
manufactured from
fossil fuels.
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BIOMASS ENERGY TECHNOLOGY.
MAKING HISTORY....OUR FUJuRE.

i Energy Sciutions

KMW Bioenergy Systems are custom designed and engineered to suit your project
e » Eneray G i requirements. With our TRF and SRF models, energy output can range between
HoorEy Deneration 556 Boiler HP (2.5 MWI) to 4,000 Boiler P (40 MW?) and is available in

: W& configurations for hot water, low or high pressure steam, thermal oil and hot gas for
T est'se_—%'u]@_ drying applications. For greater energy generations and/or operating flexibility,
—=momals multiple systems can be supplied. Additional flexibility comes from the variety of

biomass sources the system can accommodate, from bone-dry sawdust to wet
organic sludge.

o KMW System Advantages:
Biomass Fact:
Worldwide, biomass
is the lourth Inrgest * Modular design based on standard components, for easy maintenance
eNergy resource , * Designed for smooth installation and startup
after coal, oil, and : L.
‘ * Quality control throughout fabrication process

natural gas,
® Most components are fitted and tested in the shop

Like our systems, our scope in your project can be tailored to suit your needs, from
equipment supply to turnkey systems.
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Energy Soiutions
KMW Bioenergy Systems are typically constructed in 6 major sections (can be

. supplied in sections or as a whole).
¢ » Energy Generation PP o)

¢ » How it Works
* » Case Studies &
Testimonials

* Fuel Handling

* Combustion System

* Energy Recovery (Boiler)
¢ Ash Handling

* Emission Control

s 2 ¢ Computerized Control System
:  Biomass Fact:

 Total Energy Savings

: for our Clients :
 $170 million Per your
; Fuel Handling

The fuel handling involves extraction of biomass from a storage and then
transported to the fuel metering bin adjacent to the combustion system. The
equipment to reclaim the fuel from the storage is of the live bottom floor design
pioneered and patented by our previous parent company. The floor stokers are
powered by a hydraulic system and its sturdy design has proven to be very reliable
with low maintenance requirements. The fuel transport system includes conveyors
of screw (auger), chain or belt type depending on the fuel feed rate and size
characteristics of the material.
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Combustion System

Fuel is metered automatically into the combustion system, which features a sloping
grate floor. The fuel is then evenly distributed on the grates where our unique
reciprocating grate design gently advances and agitates the fuel down the slope.
The carefully designed refractory lining in the combustion chamber acts as a heat
sink (thermal flywheel) and heat reflector to maintain the proper cell temperature
to remove any moisture present in the fuel and to sustain the gasification process.
Moisture evaporates and volatile gas is released. Secondary (overfire) air is
injected to initiate the second stage combustion. Primary (underfire) air mixes with
the remaining fixed carbons (charcoal) to complete the combustion process.

Our unique grate cycling pattern creating the optimum fuel bed profile together
with complete combustion air control achieves the highest degree of efficiency
resulting in minimal emissions.

Energy Recovery (Boiler)

Heat generated by the combustion system in the form of a hot fluegas is
transferred to the appropriate medium (hot water, steam or thermal oil) in the heat
recovery unit for use in space heating, process or electric generation. KMW
boilers are selected for long, dependable service life.

Ash Handling

Collected fly ash together with grate ash is transferred by ash handling conveyors
and deposited into a container. The fully automatic ash handling system
guarantees a safe and clean operation.

Emission Control System
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Multicyclones, wet scrubbers, and electrostatic precipitators can be utilized for
emission control. The emission control system is carefully selected to meet
relevant regulations and protect our environment.

Control System

The computerized control system efficiently controls and monitors all components
of the entire system. It allows the operator to easily modify parameters and
setpoints to adjust for changes in the fuel characteristics to maintain a high

performance.
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Energy Soiutions
Greenhouse - Foothill Greenhouses Ltd. (Kettleby, Ont)

i Energy Generation the spring of 2001, Foothill Greenhouses installed a 600 Boiler HP (6 MWt)
» How it Works Wo.rks KMW bioenergy system. The system produces hot water heating for the

Cefse St}'dles & greenhouses where the heated water is circulated through a piping system and
Testimonials returns to the boiler for re-heat. The wood chips is trucked in from local sources.

L (1; oothill Greenhouses gy, gy custom designed the bioenergy system to fit into the existing building layout.
t

¢ Taylor Lumber Co.
L.

¢ Ouje Bougoumou
Village

¢ Spruce Falls Inc

* Campbellton Hospital

Biomass Fact:

Biomses can
:L:f‘:':;u?;ﬂ'ﬂ:i""' - In 2004 the customer decided to install a second identical system to further reduce
gescous fuels, and their dependancy on natural gas and enjoy greater fuel cost savings.

& variety of useful :

:"“m‘"- includ- Escalating energy cost was the driving force behind Foothill Greenhouses’ decision
‘::nu,“:m ed“' fmm"'v to inv?,st in two KMW bioenergy §y§tems. The systems proQucg approximately 95%
fossil fuels, : of their total heat demand. The existing natural gas fired boiler is only operated for

CO2 production and to provide backup. With the displacement of two million cubic
metres of natural gas per year, Foothill Greenhouses has not only succeeded in
stabilizing their unpredictable energy costs but also created a positive impact on the
environment.
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Energy Sclutions

Sawmill - Taylor Lumber Co. Ltd. (Middle Musquodoboit, NS)

* » Energy Generation 100 1 umiber Co. L. produces 8-10 million board feet per year of kiln dried and

* » How it Works Works heat-treated lumber. The mill began operation in 1946 with the sawing of rough

* - Ca.se St}‘d‘es & lumber and in later years developed a planing mill operation to finish the lumber to
Testupomals greater tolerances. The company decided to expand in 1993, which included a

* Foothill Greenhouses KMW bioenergy power plant. The system not only supplies steam for the kilns but
Ld also produces all of the power required for their operation. Any surplus of energy

. Lt('iray lor Lumber Co. created is sold to the local utility company.

¢ Ouje Bougoumou When the new sawmill was
Village constructed, production of

* Spruce Falls Inc biomass fuel was increased to

* Campbellton Hospital 909 1o suit the power plant's
needs with the balance
trucked in. The bioenergy
system produces 20,000 lbs/hr
of saturated steam at 230 psig.
Approximately 21-25,000 wet
tons of wood residue is

Biomass Fact:

Blomass can ed 1ly. Tavi
produce electriclty, consumed annually. Taylor

heat, liquid fusls, : Lumber currently produces

geseous fuels, and approximately 1 MW of

AT | Clectric power in addition to steam for kiln dryin

chemicats, inclug- . po rymg.

ing those currontly ) . .
manufactured from Taylor took advantage of the KMW bioenery system and changed their waste into
foxsil fuels. - valuable energy, thermal and electric, which in turn improved profits for the mill.
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¢ » Energy Generation

¢ - How it Works

¢ - Case Studies &
Testimonials

¢ Foothill Greenhouses
Lid

¢ Taylor Lumber Co.
Lid.

*  Ouje Bougoumou
Village

® Spruce Falls Inc

¢ Campbeliton Hospital

Blomass Fact:

Biomsas can
produce slectricity,
heat, liquid fuels,
gasoous fuels, snd
& variety of useful
chemicals, includ-
ing those currentfy
manufactured from
fossil fuels.

http://www.kmwenergy.com/solutions/case—studies;

District Heating - Ouje Bougoumou Village (Ouje Bougoumou, QC)

Ouje Bougoumou is a village located in Northern Quebec with a world-renowned
district heating system. The native community, built during the 1990's, decided to
use the concept of shared heating for the entire village. All heat consumers, from
individual houses to public facilities such as offices, schools, medical clinic, etc.
are connected to the central heating plant through underground hot water pipes.

When first constructed in 1992, the central heating system was equipped with a 1
MW KMW bioenergy system. An additional I MW oil fired boiler was installed for
use during peak demand and as back up. As the village grew, another oil-fired
boiler was added. In the fall of 1998 a second bioenergy system was installed and
commissioned in January 1999. The newer system has a 1.7 MW heat capacity. The
two bioenergy systems work together to provide enough heat for the entire village,
even during peak periods. The sawdust is purchased from a local sawmill and
transported using trucks owned by the village.

The two bioenergy

systems have allowed | =
the village more ';
operating flexibility. !
During the summer
time when the demand
for heat is naturally
lower, the smaller
system will carry the
load and during winter
the two systems

operate together. At
peak demand the two
systems consume
approximately 25 tons
of wood residue per day.

The forward thinking community of Ouje Bougoumou, has not only enjoyed the
economic return on their investment in bioenergy but the substantial environmental
benefits, not to mention a significant boost in employment, skills training, and pride
in the community from producing their own energy.

Home Company Biomass Solutions News & Events Contact
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Energy Solutions

Pulp & Paper - Spruce Falls Inc. (Kapuskasing, ON)

* Energy Generation 1y, Spruce Falls mill produces approximately 377,000 metric tons of quality
w newsprint and specialty papers and 114 million board feet of stud lumber on an
> Case Studies & annual basis.

Testimonials

¢ Foothili Greenhouses
Lid

e Taylor Lumber Co. 7S

* Ouje Bougoumou
Village

¢  Spruce Falls Inc

¢ Campbellton Hospital

L ]

Biomass Faet:

Biomass can
produce electricity,
heat. liquid tusts,
geseous fuels, snd
& variety of usefut
chemicals, includ.
ing those currently
manufactured from
fossil fuets. ; As wastewater treatment became necessary, sludge was produced as part of the
process. Initially, primary sludge was burned with the wood waste, but with the
introduction of coated paper de-inking and secondary wastewater treatment, the
sludge had to be land filled. Spruce Falls started looking for a more long-term
solution to meet the latest environmental commitments, and the combustion of

sludge, together with heat recovery, became the best alternative.

The project involved three new shop assembled KMW bioenergy combustion
systems each coupled to a shop assembled package steam boiler mounted directly
above the combustion system. A common electrostatic precipitator is used for
emission control and designed for a maximum of 20 mg/Nm3 of particulate
emission. The steam boilers with a total capacity of 240,000 Ibs/hr are designed for
900-psig super-heated steam to 900F for future power generation.

At design point, the plant burns approximately 1,000 wet tons of biomass per day.
Primary sludge, secondary sludge and de-inking sludge is de-watered in a screw
press to 70% moisture content. The sludge is approximately 27% of the fuel
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mixture with the balance consisting of bark and mill residue.

The project was completed in less than 12 months from purchase order to steam
production and was commissioned in October 1998,
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Energy Soiutions

¢ > Energy Generation

® - How it Works

¢ » Case Studies &
Testimonials

¢ Foothill Greenhouses

Lid

¢ Taylor Lumber Co.
Ltd.

* Ouje Bougoumou

Village
¢ Spruce Falls Inc

*  Campbellton
Hospital

Biomass Fact:
Biomass can

produce electricity,
heat, liquid fuels,
gaseous fuels, and
@ variety of useful
chemicats, includ-
ing those currently
manulactured from
fossil fuels.

£

Institutional - Campbeliton Regional Hospital (Campbellton, NB)

Campbellton Regional Hospital was constructed during the mid 1980's. The
provincial government was keen on reducing operational costs as well as promoting
the use of biomass energy, which prompted their decision to install a KMwW
bioenergy system at the hospital.

The high-pressure steam boiler was installed in 1987 with a heat capacity of 10
million Btu/hr (3 MW t). and oil fired boilers were installed to assist during peak
demand. The biomass system consumes approximately 40 wet tons of wood
residues per day that the hospital purchases from a nearby sawmill. The control
system was upgraded in 2000 to increase boiler efficiency and further reduce

operating costs.

The steam demand remains constant throughout the year, which provides an
excellent return on their investment, A large number of institutions including
hospitals and schools have successfully incorporated KMW Bioeneregy Systems
into their existing steam plants.

Home Company Biomass Solutions News & Events Contact
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Lontact & Lirss

For futher information about what KMW could do for your operation's energy needs with

« - Contact Page Bioenergy System please use the contact form below:

¢  Additional Links ,

Name:
Email: |
Corporate Phone: | (optional)
Headquarters
3330 White Oak Rd.
London, Ontario
NGE 1L8§ Canada
Tel: 519-686-1771
Fax: 519-686-1132 Message:

clear | _Send Email |

Home Company Biomass Solutions News & Events Contact
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THREE PASS FIRETUBE
COMPACT BOILERS

B HURST “PERFORMANCE” BOILERS N

THROUGH THE DOOR DESIGN!
Available with...LOW NOx

HEAVIEST DESIGNED
BOILER IN ITS CLASS

Capacities From
20 to 100 HP
670 to 3,348 MBTU/HR.

15 PS| Steam
30 PSI Water

[60 PSI Water Optional]

UL Approved Forced
Draft Burners

Inspected and registered with

Designed, constructed and stamped

in accordance with the requirements %‘?@ # the National Board of Boiler &

of the ASME Boiler Codss.

Pressure Vessel Inspectors.
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BOILER SPECIFICATIONS
(ALL DIMENSIONS ARE IN INCHES) DIMENSIONS SUBJECT TO CHANGE WITHOUT NOTICE. CERTIFIED DRAWINGS AVAILABLE UPON REQUEST.
H R HOR i 0
HEATING SURFACE FIRESIDE SQ.FT 100 132 1/2 | 165 1/2 200 248 291 336 400
STEAM OUTPUT FROM & @212° F LBSHR | 690 1035 1380 1725 2070 2415 2760 3450
MBH OUTPUT 670 1004 1338 1674 2009 2343 2678 3348
FIRING RATE, GAS 1,000 BTU CFH 840 1260 1680 2100 2520 2940 3360 4200
FIRING RATE, #2 OIL 140,000 BTU | GPH 6 9 12 15 18 21 24 30
WIDTH WITHOUT TRIM IN 31 31 31 3412 | 3412 | 3412 | 3a1/2 | 3412
] WIDTH WITH TRIM IN 38 38 38 42 a2 42 42 a2
WIDTH WITH GAS TRAIN IN 49 49 49 52 52 52 52 52
BOILER LENGTH IN a7 49 81 55 67 79 91 106
OVERALL LENGTH STD. BURNER IN 86 98 114 11 123 140 152 169
SUPPLY HEIGHT IN U2 | 2 | 7112 | 765m | 7658 | 765w | 7658 | 7858
HEIGHT WITH TRIM IN 79 79 79 86 86 86 86 86
LENGTH OF SKID IN 54 66 78 72 84 96 108 123
SUPPLY SIZE IN a 4 a4 ‘8 ‘8 "8 ‘8 6
SUPPLY LOCATION IN 181/2 | 2412 | 30122 | 2712 | 3312 [ 3012 | 4512 | 5012
RETURN SIZE IN 4 4 4 4 4 4 4 4
RETURN LOCATION IN 27114 | 274 | 27 1/a 32 32 32 3z a2
BOILER DRAIN SIZE IN 1 1 11/4 11/4 11/4 112 11/2 11/2
STACK DIAMETER, O.D. IN 10 10 10 12 12 12 12 14
o] STACK HEIGHT IN 6014 | 8014 | 6014 | 6714 | 67174 | 671/a | 671 | 67172
TO CENTER OF STACK IN 6 7/8 678 67/8 81/4 8 1/4 8 1/4 8 1/4 91/4
REAR SMOKEBOX DEFTH IN 1334 | 1334 | 1334 | 1534 | 1534 | 154 | 1534 | 1794
TUBE PULL SPACE IN 38 50 62 56 68 80 92 107
SHIPPING WEIGHT LBS 2952 3670 4332 4342 5046 5875 6597 7484
WATER CONTENT - WATER FLOODED GALS 141 191 245 255 313 394 434 508
WATER CONTENT - STEAM GALS 120 163 209 194 239 306 333 390

R HOR
CONNECTIONS FOUR INCHES AND SMALLER ARE FEMALE THREAD, 6” CONNECTIONS ARE 150 LB. FLANGES. *STUDDING FLANGE.
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LOW PRESSURE
THREE PASS BOILERS

EASY VIEW

CONTROL BANK \

REMOVABLE FLANGED

, FULLY PIPED CUT"AWAY VI EW

AND WIRED
SAFETY RELIEF VALVES
oA / 5/16* THICK
T Y BOILER VESSEL

~&— EXHAUST STACK

12 GA. BOILER TUBES CONNECTION

ROLLED/FLARED

6" x 6

INSPECTION
HEAVY DUTY ACCESS DOORS PLATE

WITH BRASS NUTS TWIN INDEPENDENT
TUBE SHEETS

UL LISTED BURNERS 1/2° THICK

(GAS, OIL OR COMBINATION) | - —
. i T 2" CERAMIC FIBER
(i .kf;! "N\ _ - INSULATION
‘. N W CNE 7 | ~e—FLAME SIGHT PORT

+2" WATER WALL
UNDER FURNACE TUBE

SKID MOUNTED FOR EASY

FULLY AUTOMATED INSTALLATION AND BOILER ROOM WASH DOWNS

PROCESSOR

STANDARD EQUIPMENT

BOILER: Three pass design for 15 psi steam or 30 psi water (optionally available for 60
psi water). Factory assembled with trim, tested, ASME code, UL, and CSD-1 standards.

STEAM TRIM: Kunkle safety relief valve, operating pressure control, high limit pressure
control with manual reset, 4 1/2” steam pressure gauge with syphon and test cock,
combination pump control and low water cut-off with gauge glass assembly and drain
valve, auxiliary low water cut-off with manual reset.

WATER BOILER TRIM: Kunkle safety relief valve, operating temperature control, high
limit temperature control with manual reset, 3 1/2” combination pressure & temperature

gauge, M&M 750 low water cut-off control with manual reset.

BURNER: UL listed with pre-piped, wired and factory tested forced draft power burners
for natural gas, propane (LP) gas, No. 2 (diesel) oil, or combination gas/oil.



THREE PASS FIRETUBE
LPE SERIES - ~ COMPACT BOILERS

B HURST “PERFORMANCE” BOILERS m

Factory Assembled, Prewired and Tested

No Field Assembly Required

UL Listed Boiler/Burner Packages

Fully Assembled, Pre-piped, Prewired, Pressure Tested Gas Trains
Complies with ASME, UL, CSD-1 and ASHRAE Standards

High Efficiency, Low Stack Temperatures

Customer Service Support Through National Network of Sales, Service, Start-up
Training and Parts by Factory Representatives

LPE BOILER FEATURES

Modified Scotch designed to fit through a standard 36” x 80” door opening
Up to 100HP (3,348 mbh output).
The Hurst LPE “Performance” boiler is America’s most heavily designed and
built boiler in its class. Consider the features and specify the Hurst LPE.

1. A welded steel firetube boiler, the LPE has extra-heavy 12-gauge tubes for extended life.
All tubes are attached to the tube sheets by rolling and flaring. There are po welded tubes
in the LPE.

2. Thickest materials used in the industry . . .

A. Boiler sheli is 5/16” thick boiler plate 20-40 HP / 3/8" 50-100 HP.

B.  Twin boiler tube sheets are 1/2” thick boiler plate.

C. Insulation is 2” mineral wool and is lagged with 22-gauge boiler jacket.
D. Extra heavy 4” channel iron boiler skids.

3. Designed to last with special industrial grade features . . .

A. Couplings are 3,000 psi.

B. Flanged, detachable front and rear smoke boxes.

C. Brass nuts on front access panels, brass plugs in factory pre-piped crosses and
tees on trim.
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ILER

(1) “FIREBOX" Firetube/Watertube
Vessel Design
(2) Ash Collector
(3) induced Draft fan/stack
(4) Reciprocating Fire Grates
(5) Under Fire Air Fan
(6) Reciprocating Drive
(7) Over Fire Fan/Dampers
(8) Rotary Ash Dump to Can
(9) Fire Door
(10) Aux. Ash Clean Out Door
(11) Watertube Section
(12) Fuel Metering Bin
(13) Ash Removal Conveyor
(14) Refractory Arch
(15) Walking Floor Fuel Storage
(16) Transfer Conveyor
(17) Over Sized Fuel Material for re-Chipping Bin

sl el

Reciprocating Grate

Combustion System SSEENG
MORE mooeLs
CHOICES
SOLUTIONS

W Efficient 3-Pass Design.

% water “Leg" Side Wails (High Effcency Tubed Membrane)
¥ wot-Back Construction.

B A SME. Code Constructed & Stamped,

® Registered with National Board of Inspectors.

B Large Water Cooled Furnace.

B Bumer Mounting Ring. e ——
8 16" Rear Access Port, T
W Ample Water-Side Clean-out Opening. = I

M 2" High Temp Insulation, : (3)
@ Powder Coat Finish on Lagging,

W UL Listed Controls & Trim,

& Open Bottom for Stoker Firing of Solid Fuel.

8 Hinged Front & Rear Doors.

HURST BOILER & WELDING CO.. INC.
P. O. Drawer 530

21971 Highway 319 N.

Coolidge, Georgia 31738

Toit Free: 1-877-994-8778

Tel: (226) 346-3545

Fax.(229) 346-3874

Emait: info@hurstboder.com
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CAT # W-28

HURST N65 FIREBOX RG
Reciprocating Grate System Modular Packaged




Combustion System

_ m§ S
IR/

R\ BOILER 7 HURST ™e_solid Fuer Peopie.

(1) Hybrid" Firetube/Watertube Vessel Design
(2) Watertube Section

(3) Firetube Section | /
(4) Reciprocating Fire Grates M . 1K
(5) Under Fire Air Fan

i i e

(6) Reciprocating Drive _.LL = o T,
(7) Over Fire Fan/Dampers

(8) Carry-Over Reinjection Blower i J —— 73—

(9) Fire Door i - .
(10) Ash Clean Out Door ! 8
(11) Optional Back Up Burner A : -
(12) Fuel Metering Bin (2) o H
(13) Ash Removal Conveyor .I||1
(14) Refractory Arch

=

The Hybrid RG deslign is suitable for applications to produce

O -
high pressure steam or hot water in ranges from 3,450 — 60,000 AVV 3 O o o [ : 1 V -5
Ibs/hr (3.4 mmBTU - 60 mmBTU) output from 100 up to 400 1 2 - .
P81 This system is designed by HBC to combine the best A v = @ m |
technologies from the “oid school” of biomass combustion and = . il \

T

the latest advanced combustion control technologies. The new - G S a O e
HBC reciprocaling grate-type stoker system permits biomass i ] A 1 &._- k

fuels with a high proportion of Incombustibles to be combusted Lt U s - R B

in an efficient manner with the added advantage of automatic . -
de-ashing. This combination is particularly suitable for heating B . i
applications in lumber dry Kins, veneer log vats, venser dryers, — ey L

greenhousss, factories, schools and office buildings, This

combination enables these Ssystems 1o provide a Hexible and - b .S
reliable operation utlizing a consistent “grade” of biomass . .

| — |

waste with moisture contents ranging from 30 ~ 50%. The boiler ; . 9
vessalis a two pass hybrid dasign incorporating a water lubed AOV 2 = =& o A v
boiler-type water membrane and a two-pass fire tube scotch - T = B

marine vessel. This vessel's advantages over standard water N | ] el s

tube boilers inciude much larger steam disengagement area L e - @w 1 |....‘

providing high quatity steam, larger steamn storage capability for - AN el s R R

quicker response to sudden steam demand and much larger

' k=
thermal storage that provides fast demand response times and =T
safer operation, [ A.— mv _
-

HURST BOILER & WELDING CO., INC.
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Reciprocating Grate System Modular Packaged




Solid Fuel

Packaged Scotch Marine

(1) Fire Door / Ash Clean Out
(2) Under Fire Fuel Stoker
(3) Fuel Feed Screw
(4) Under Fire Air Fan
(5) Control Panel
(6) Rotary Air Lock / Fuel Feeder
(7) Emissions Ash Collector
(8) Induced Datt Fan / Exhaust Stack
(8) Combustion Furnace

(10) Thermal Release Chamber

Under Feed